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32/75 SYSTEM ARCHITECTURE 
Course No. 340/2 Weeks 


PREREQUISITES: A knowledge of electronic fundamentals, number systems, digital 

logic, and data processing techniques. Two years of maintaining software pro- 
grammable equipment is required. 

DESCRIPTION: Course No. 340 provides the student with the knowledge needed to 

efficiently operate, test, adjust, and troubleshoot the SYSTEMS 32/75 to the board 
level. The course familiarizes the student with the physical and functional 
features of all the units in the SYSTEMS 32/75. Topics discussed include: Com- 

puter organization and characteristics, system integration, physical layout and 
packaging, instruction set, diagnostics, and block diagram analysis of each sys- 
tem and function level module. During laboratory sessions, the student develops 
his troubleshooting skills by diagnosing simulated malfunctions placed in the 
equipment by the instructor. 
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STUDENT INFORMATION 


Welcome to the SYSTEMS Training Center. We hope your stay with us is both 
rewarding and pleasant. 


STUDENT LOUNGE 


We have provided a Student Lounge for your use. You may make your choice of 
coffee, tea or hot chocolate, and donuts will be furnished each morning. There 
is no charge for any of these; however, if we are to have a constant supply of 
coffee, please make a new pot- full when you empty one. Please insure that only 
Brim is made in the pot marked Brim. 

CLASS HOURS 


Our class hours are normally 8:30 A.M. to 4:30 P.M. with an hour for lunch, but 
in some cases classes will be required to meet in the evenings. Also, your in- 
structor may slightly modify this schedule from time to time to allow proper flow 
of the course material. Break times will be at the instructor's discretion. 

KEEPING THE FACILITY CLEAN 


We solicit your cooperation for helping us keep our area clean. This will not 
be a problem, even though we have a large number of people here, if each of you 
gives us a hand by tidying your work area when you leave it. Please do not take 
coffee into the lab. 


ASSISTANCE WITH PROBLEMS 


If you run into a problem that your instructor cannot solve for you, please do 
not hesitate to seek the assistance of the administrative staff or the Training 
Manager. 

TELEPHONE CALLS AND. CORRESPONDENCE 


Your incoming telephone calls may be placed to 1-305-587-2900 X3042. The recep- 
tionist will take a message (if you are in class) and post it on the bulletin 
board in the student lounge. If you have a genuine emergency call, incoming or 
outgoing, we will handle it immediately. For outgoing emergency calls, contact 
the Training Manager or the administrative staff. 

Any incoming mail may be addressed to: 

SYSTEMS ENGINEERING LABORATORIES, INC. 

6901 W. Sunrise Blvd. 

Ft. Lauderdale, FI. 33313 

Attn: (Your Name) c/o Training Department 


ES 6901 WEST SUNRISE BLVD., FORT LAUDERDALE. FLORIDA 33313 (306) 587-2900 
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STUDENT BADGES 


/T~\ 

♦ 

While you are with us, you are asked to wear a student badge. We appreciate 
your cooperation. Your access is to the Training area only. Please do not 
forget to return the badge to your instructor before you leave. 

SYSTEMS TRAINING PHILOSOPHY 


Finally a word about our training philosophy. Our courses are very laboratory 
intensive. If you expect to gain maximum benefit from the course, you must 
do the lab exercises. The instructor will be available to assist you in lab 
(but will not do the project for you). We like to conduct our classroom sessions 
to Interact with the instructor and your classmates. This makes the sessions ' 
more Interesting, and more learning effective. 

Enjoy your stay! ! 
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ENGINEERING LABORATORIES 


facilities tour map 
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SYSTEMS TRAINING DEPARTMENT 


END OF COURSE CRITIQUE 


STUDENT COURSE 

COMPANY DATE 

INSTRUCTOR(S) 

PLEASE CIRCLE LETTER OF YOUR CHOICE 

1. How much experience do you have in the computer industry? 

A. 0-1 Year 

B. 1-3 Years 

C. 3-5 Years 

D. Over 5 Years 


2. How appropriate was the length of this course? 

A. Much too long, I could have easily learned the subject in 25% less 
time 

B. A little too long, I could have learned the subject in 10% less time 

C. Oust right 

D. A little too short, I could have used about 10% more time 

E. . Much too short, I could have used about 25% more time 


3. What is your reaction to the amount of lab given in this course? 

A. Could have used much less lab time (20% less) 

B. Could have used less lab time (10% less) 

C. Lab time was sufficient 

D. Would have liked more lab time (10% more) 

E. Would have liked much more lab time (20% more) 


4. The objectives for a unit of study were presented in such a way that: 

A. I always knew what I was expected to learn 

B. I usually knew what I was expected to learn 

C. I occasionally had an idea of what should be learned 

D. I seldom knew what I was expected to learn 

E. I never had an idea of what should be learned 
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The content of the course was presented in a sequence that was: 

A. Well organized and very easy to follqw throughout 

B. Usually well organized and easy to follow 

C. Fairly organized; at times difficult to follow 

D. Disorganized and difficult to follow 

E. Disorganized and very difficult to follow 


How would you rate the visual aids (such as illustrations in the 
student materials, slides, transparencies, etc.) in terms of helping 
you to learn the materials? 

A. Good quality and sufficient numbers of visual aids 

B. Fair quality and adequate numbers of visual aids 

C. Good quality but not enough visual aids 

D. Poor quality but sufficient numbers of visual aids 

E. Poor quality and not enough visual aids 


How would you evaluate your ability to use the documentation (manuals, 
listings, etc.) in your work as a result of this course? 

Comments 


A. Excellent 

B. Good 

C. Fair 

D. Poor 

E. Not applicable 


In regard to assistance you received during conference or lab, mark 
one of the following. 

A. I did not require assistance 

B. The assistance I received was excellent 

C. I could have used assistance about one to three times more each day 

D. I could have used assistance about four to six times more each day 

E. The quality of assistance I received was inadequate 


When going into lab, I felt that the conference sessions had prepared me 

A. Excellently 

B. Very well 

C. Marginally 

D. Poorly 

E. No lab in this course 





10. The directions for lab projects were: 

A. Always clear and easy to understand 

B. Usually clear and easy to understand 

C. Often unclear 

D. Very unclear and required additional Instructions to understand 

E. No lab in this course 


11. How well would you evaluate the subject matter expertise of the 
Instructor? 

Comments 

A. Excellent 

B. Good 

C. Fair 

D. Poor 


12. How would you rate the instructor's ability to present the material? 

Comments 

A. Excellent 

B. Good 

C. Fair 

D. Poor 


13. How would you rate the instructor's ability to relate to the students? 

A. Very helpful, very cooperative, very responsive 

B. Cooperative, responsive 

C. Cooperative but sometimes abrupt 

D. Antagonistic and degrading to the student 


14. What is your overall opinion of the. training department, the staff and 
its facilities? 

Comments 

A. Excellent 

B. Good 

C. Fair 

D. Poor 


Please use the reverse side for any comment you wish to make. Some topics 
you may wish to address are: publications, instructor ability, additional 

courses, weak or strong points in this course, technical level of course, etc. 
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Section II - Documentation 
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1. What Is your opinion of SYSTEMS standard publications? 


2. Do you like the format? 


3. Are the manuals reasonably free of typographical errors? 


4. Are they technically accurate (please be specific)? 


5. What changes in the documentation would you suggest? 
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Section III - Product Evaluation ' 


1. What is your opinion of the products studied in this course? 


2. What is your application of these products? 


3. What would make these products more attractive to your application? 


4. Do you think you are getting good product support from SYSTEMS 
(please be specific)? 


5. Would you recommend that your company continue to use SYSTEMS products? 
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FRIDAY 

1 

INTRO TO COURSE 

INSTRUCTION SET 

I/O W/O INTERRUPTS 
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1. CPU BLOCK 

1. OPERATING 

1. 

INTRODUCTION TO 
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MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY \ 

I 

RTOM 

CPU 

MEMORY 

I/O 

LARGE SYS . 


1. INTRO TO RTOM 

1. INTRO TO CPU 

1. INTRO TO MBC 

1. INTRO TO IOM 

1. INTRO TO 







CLASS 'F' 


2 

A. PHY DESC 

B. INSTALLATION 

C. CHECKOUT 

A. PHY DESC 

B. INSTALLA- 
TION 

C. CHECKOUT 

2. MOS & CORE MEM 

2. IOM INSTALLA- 
TION AND 
CHECKOUT 






3. MEMORY INSTALL 

3. NON-STANDARD 



O 

2. CONNECT 


AND CHECKOUT 

IOM INSTALLA- 



o 
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TION AND 
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a 

INTERRUPT 

2. SEL BUS THEORY 

4. INTRO TO 
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■ 

1. INSTALLATION 

1. CPU INSTALLA- 
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SYSTEMS 32/75 ARCHITECTURE (2 Weeks) 

COURSE #340 
COURSE OUTLINE 


DAY 1 1. CPU BLOCK DIAGRAM 

A. BASIC CPU ELEMENTS 

B. BASIC MICROPROGRAM FLOW 

C. MAJOR COMPUTER ELEMENTS 


2. SYSTEM BLOCK DIAGRAM 


A. 

SELBUS 


B. 

SYSTEM 

CONTROL PANEL 

C. 

MEMORY 

- (MBC'S, MEMORY BUS, 
MEMORY MODULES) 

D. 

RTOM 


E. 

I/O 


SYSTEM CONFIGURATION 

A. 

SYSTEM 

LAYOUT DRAWINGS 


1) IDENTIFY HARDWARE MODULES (MODEL #’S) 

2) IDENTIFY CABINET DRAWINGS ( 104 'S) 

B. SYSTEM KIT DRAWINGS (118’S) 

1) IDENTIFY CPU KIT 

2) SELBUS TERMINATOR KIT 

3) MEMORY BUS TERMINATOR KIT 

4) TLC CONTROLLER 

5) OTHER I/O KITS 


4. POWER SUPPLIES AND A/C DISTRIBUTION 

A. A/C POWER DISTRIBUTION BLOCK DIAGRAM 

B. POWER FAIL DETECT SYSTEMS 

C. CLOCK DISTRIBUTION 

D. D/C POWER DISTRIBUTION 

1) POWER SUPPLY IDENTIFICATION 

2) POWER SUPPLY ADJUSTMENTS 


5. SYSTEM CONTROL PANEL FAMILIARIZATION 
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DAY 2 1. OPERATING MODES 

A. PSW/PSD 

B. PRIVILEGED /NONPRIVILEGED 


2 . ADDRESSING MODES 

A. 512 KB 

B. 512 KB EXTENDED 

C. 512 KB MAPPED 

D. MAPPED EXTENDED 


3. INTRODUCTION TO THE INSTRUCTION SET 

A. GENERAL PURPOSE REGISTERS 

B. INFORMATION BOUNDARIES IN MEMORY 

C. DATA BOUNDARIES 

D . INDEXING 

E. INDIRECT ADDRESSING 

F. PSW FORMAT 

G. PSD FORMAT 


A. INSTRUCTION GROUPS 

A. MEMORY REFERENCE 

B. COMPARE 

C . BRANCH 

D . BIT MANIPULATION 

E . CONTROL 

F. ARITHMETIC 


5. INSTRUCTION SET WORKSESSION 
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DAY 3 1. I/O CLASSES 

A. DATA TRANSFER TYPES 

B. RECORD LENGTH CAPABILITIES 

C. ADDRESSING CAPABILITIES AND 
LIMITATIONS 

D. DEVICE TYPES 


2. I/O PROGRAMMING WITHOUT INTERRUPTS 

A. I/O INSTRUCTIONS 

1) COMMAND DEVICE 

2) TEST DEVICE 

B . TCW FORMATS 

1) DEDICATED MEMORY LOCATIONS 

C. SAMPLE PROGRAMS WITHOUT INTERRUPTS 

D. I/O PROGRAMMING WORKSESSION 
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DAY 4 1. I/O INTERRUPT PHILOSOPHY 

A. DEDICATED INTERRUPT LEVELS FOR I/O 
CONTROLLERS 

B. INTERRUPT INSTRUCTIONS AND STATES 

C. IVL DEDICATED LOCATIONS 

D . ICB FORMATS 

1) CLASS 0, 1, 2, AND E 

2) CLASS F 


2 . INTERRUPT FLOW 

A. SUBROUTINE ENTRY AND EXIT PROCEDURES 

B . SUBROUTINE CONTENT 


3. INTERRUPT AND I/O PROGRAMMING 

A. INTERPRETING ASSEMBLY LISTINGS 

B. I/O PROGRAMS WITH INTERRUPTS 

1) CLASS 0, 1, 2 

2) CLASS E 


4. MODIFY I/O PROGRAMS 

A. EXERCISE OTHER PERIPHERAL DEVICES 

B. CHECK STATUS OF DEVICE IN SUBROUTINE 


5. I/O PROGRAMMING WORKSESSION 
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DAY 5 1. INTRODUCTION TO SCRATCHPAD 

A. FUNCTION AND LOCATION 

B. I CL DECK 

1) DEVICE ENTRY FORMAT 

A) DEVICE INTERRUPT ENTRY FORMAT 

2) INTERRUPT ENTRY FORMAT 

C . LOADING SCRATCHPAD 

D. DEVICE AND DEVICE INTERRUPT ENTRY 
LOCATION 

E. TRAPS /INTERRUPT ENTRY LOCATIONS 

F. SCRATCHPAD ROLLOUT AREA 

G. SCRATCHPAD INSTRUCTIONS 


2. INTERRUPT AND TRAP PROCESSING 

A. CPU TRAPS - RTOM INTERRUPTS 

B. IVL DEDICATED LOCATIONS 

C . ICB FORMATS 

1) TRAP 

2) INTERRUPT 

D. AUTOMATIC TRAP HALT IMPLEMENTATION 

E. OPERATING SEQUENCE 


3 . SCRATCHPAD WORKSESSION 
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TRAP /INTERRUPT WORKSESSSION 
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DAY 6 1. INTRODUCTION TO THE RTOM 

A. PHYSICAL DESCRIPTION /MODEL #'S 

B. FUNCTIONAL DESCRIPTION 

1) EXTERNAL INTERRUPTS 

2) INTERVAL TIMER 

3) REAL TIME CLOCK 

C. RTOM BLOCK DIAGRAM 

D. OPERATING SEQUENCE 

1) LOAD RAM 

2) SOFTWARE REQUEST INTERRUPT 

3) HARDWARE EXTERNAL REQUEST INTERRUPT 

4) INTERRUPT POLLING 

E. BOARD JUMPERING 

F. CONNECT EXTERNAL INTERRUPT 

1) PHYSICAL CONNECTIONS 

2) SCRATCHPAD MODIFICATION 

3) PROGRAM CHECKOUT 

G. INTERRUPT DIAGNOSTIC DESCRIPTION 

H. RTOM WORKSESSION 
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DAY 7 1. INTRODUCTION TO THE CPU 

A. PHYSICAL DESCRIPTION /MODEL #'S 

B. BLOCK DIAGRAM DESCRIPTION (FUNCTIONAL) 

C . BOARD JUMPERING 

D. CABLING 

E. CHECKOUT (DIAGNOSTICS) 


2 . SELBUS THEORY 

A. DESCRIPTION OF LINES 

B . SELBUS TRANSFERS 

C. CD EMULATION SEQUENCE 


3. CPU WORKSESSION 



SELBUS WORKSESSION 
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DAY 8 1. MEMORY SUBSYSTEM 

A. PHYSICAL DESCRIPTION/MODEL #'S 

B. BLOCK DIAGRAM DESCRIPTION (FUNCTIONAL) 

1) WRITE OPERATION 

2) READ OPERATION 

3) OVERLAPPED OPERATION 

4) INTERLEAVING 

C. BOARD JUMPERING 

D . CABLING 

E. CHECKOUT (DIAGNOSTICS) 


2 . MAPPING 

A. MAP REGISTER DESCRIPTION 

B. FUNCTIONAL DESCRIPTION 

C. MAPPING MANAGEMENT INSTRUCTIONS 
E. DIAGNOSTICS 


3. MEMORY /MAPPING WORKSESSION 
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DAY 9 1. INTRODUCTION TO THE IOM 


A. PHYSICAL DESCRIPTION/MODEL #'S 

1) TLC 

2) MHD 

3) MTC 

B. FUNCTIONAL DESCRIPTION 

C. BLOCK DIAGRAM DESCRIPTION (STANDARD IOM) 

D. DEVICE TYPES 

E . JUMPERING 

F. CABLING 

G. CHECKOUT (DIAGNOSTICS) 

H. NON-STANDARD IOM CONFIGURATION 

1) INSTALLATION 

2) CHECKOUT (THUMB-IN) 


2. IOM WORKSESSION 
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DAY 10 1. INTRODUCTION TO CLASS 'F' 

A. DEDICATED MEMORY 

B. INTERRUPT CONTEXT BLOCK 

C. COMMAND FORMATS 

D. CLASS ’F" SIO SEQUENCE 


2 . REVIEW/EXAM 

CRITIQUE /GRADUATION 



SYSTEMS 32/75 ARCHITECTURE COURSE OBJECTIVES 
THE STUDENT WILL BE ABLE TO: 

1 . IDENTIFY AND LOCATE MAJOR COMPONENTS AND CABLING OF THE 
SEL COMPUTER. 

2. OPERATE THE CONTROL PANEL WHILE ENTERING SHORT PROGRAMS 
INTO MEMORY AND EXECUTING THEM. 

3. PERFORM PREVENTIVE MAINTENANCE ON THE SEL COMPUTER. 

4. DECODE HEXADECIMAL INSTRUCTIONS ON PAPER IN ORDER TO 
DETERMINE WHAT THE MACHINE WILL BE DOING WHILE PERFORM- 
ING THAT INSTRUCTION. 

5. LOAD AND EXECUTE DIAGNOSTIC PROGRAMS. 

6. INTERPRET ERROR PRINTOUT MESSAGES FROM THE DIAGNOSTICS. 

7. ANALYZE PROGRAM LISTINGS. 

8. WRITE SHORT PROGRAMS FOR TROUBLESHOOTING PURPOSES. 

9. RECOGNIZE NORMAL COMPUTER OPERATION. 

10. ISOLATE A SYSTEM PROBLEM TO THE BOARD LEVEL. 
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MODEL NUMBER CHART 
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CPU OPTIONS * 

* 


mOOEL * 
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DESCRIPTION 


2000 

2003 

2005 

2117 

2116 

2345 

2140 

2142/2346 

2145 

2146 

2341 

2342 

2343 

2344 
2347 
2181 


32/55 CPU (HIRE/ WRAP) 

32/70 SERIES CPU (COPPER) 

32/70 SERIES CPU/1PU (COPPER) 

RTOM ( H I RE/flR AP ) 

H TOM (hIkE/hPAP) 

RTOM (COPPER) 
turnkey panel 

SYSTEM CONTROL PANEL (PARALLEL) hITH SCPI 
HEX DISPLAY 

CONTROL PANEL (SERIAL) H IT H HEX DISPLAY 
HIGH SPEED FLOATING POINT UNIT (MULTI-HIRE) 
HIGH SPEED FLOATING POINT UMT ( hIHE/hRAP) 
SCIENTIFIC ACCELERATOR (*CS) 

WRITABLE CONTROL STORAGE (*CS) 

SCIENTIFIC ACCELERATOR (PCS) 

LOGIC CHASSIS 
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# * 

* M£MQRY OPTIONS * 

* * 
****************** 


MODEL * DESCxiPl ION 

S 3 S 2 S 2 S3S3222S22S 



2150 CORE *E*ORY BUS CONTROLLER (OLD *1hE/*RAP) 

2162 CURE MtMOHY BUS CONTROLLER (CUPPER) 4 PORT, 600/900N 

2164 CORE (»t«ORY BUS CONTROLLER IMR£/*RAP) 2 PORT, 600 N 

2168 CORE MEMORY BUS CUMRQLLER (900 NSEC) 

2152 BKrt CORE MEMORY MODULE (600 NSEC) 

2153 16KW CORE MEMORY *OOULE (900 NSEC) 


2377 
2382 
2158 
2160 

2378 
2376 

2379 
2381 

2178 

2179 
2374 
2182 


MOS MEMORY BUS CONTROLLER (32KN/900 NSEC) 
MOS MEMORY BUS CONTROLLER 
32KW MuS MEMORY MODULE (600 N3EC/SEL 8uS) 
64K* MOS memory MOOULE (600 NSEC/SEL BUS) 
32K" muS MEMORY MODULE (600 NSEC) 

32Kw MOS MEMORY MODULE (900 NSEC) 

64Kr» MOS MEMORY MODULE (600 NSEC) 

64Kw MOS MEMORY MODULE (900 NSEC) 

MEMORY BUS ADAPTER (MBA) 

MEMORY INTERFACE ADAPTER (MIA) 

BATTERT BACKUP UNIT 
MEMORY CHASSIS (32/55) 
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***************************************** 


» 

* * 

★ CLCJCKS/PUistR FAIL SAFfc/HQ*£k SUPPLIES * 

* * 


MODEL » 

t z s • t • s 


DESCRIPTION 

sssssscssss 


2190 

2191 

2192 
2195 
2126 
2129 
2139 
2136 
2136 
2139 


LOGIC PUKfck SUPPLY (500*) 

MEMORY PO*EN SUPPLY (500*) 

GPOC Pu*ER SUPPLY 
AC DISTRIBUTION 

MULTIPROCESSOR CENTRAL TIMING UNIT 
MULTIPROCESSOR CENTRAL TIMING DECODER 
POWER FAIL */0 DC SENSE (32/50 & 32/70 SERIES) 
POWER FAIL WITH DC SENSE (32/50 t 32/70 SERIES) 
MULTIPROCESSOR CENTRAL TIMING SOURCE 
MULTIPROCESSOR CENTRAL TIMING SOURCE CABLE 


***t*************«** 
* * 

* PROCESSING UNITS * 

* * 


MOOEL » DESCRIPTION 

S5SZ5SS SSSSSSSSSSS 

6000 INPUT/UUTPUT PROCESSOR HOP) - SUPPORTS UP TO 16 

10P CONTROLLERS ON AN MP BUS - ANY CPU, 

8030 LP/FDD CONTROLLER 

6032 IOP OISC CONTROLLER 

9199 REGIONAL PkuCESSING UNIT (KPU) - USER PROGRAMMABLE 

9195 REGIONAL PROCESSING UNIT (RPU WITH RAM) 
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0 1 SC SUBSYSTEM 


MODEL. * DESCRIPTION 

isasrss azsssssssss 

<9010 MOVING HEAD DISC CONTROLLER (WIRE/wRAP) 

9024 OISC PROCESSOR 

8055 DISC PROCESSOR II (16 MB ADDRESSING) 

9008 CARTRIDGE DISC CONTROLLER (WIRE/RRAP) 

9009 CARTRIDGE DISC CONTROLLER (CUPPER) 

9014 FIXED HEAD OISC CONTROLLER 



TAPE SUBSYSTEM * 




MOOEL • 
ssassss 

DESCRIPTION 

9012 

MAG TAPE CONTROLLER (wIRE/wR 

9013 

MAG TAPE CONTROLLER (COPPER) 

8050 

HIGH SPEED TAPE PROCESSOR IP 
OUAL/TR1 DENSITY TAPE ORIVfcS 

9020 

LOw SPEEO TAPE PROCESSOR (LS 
800/1600 BPI, NR2/PE TAPE UR 


AP) 


STD 


TP) 

IVES 


HANOLES 75/ 125 IP: 


HANOLES 45/75 IPS, 
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************** 
* * 

* INTERFACES * 

* * 


MODEL * 

DESCRIPTION 


•1 

•1 

U 

II 

H 

II 

If 

II 

II 

u 

M 

M 

II 

II 

It 

It 

II 

II 


9004 

TLC CONTROLLER (wIRE/WRAP) TTY #LP»CR 


900b 

TLC CONTROLLER (COPPER) TTY,LP,CR 


9102 

GENERAL PURPOSE I/O CONTROLl ER (GPIO) 


9103 

GENEHAL PURPOSE MULTIPLEXER controller 

(GPMC 16 Mb) 

9104 

GENERAL PURPOSE MULTIPLEXER controller 

(GPMC) 

9105 

gpdc chassis 


9106 

GENERAL PUPOSE DEVICE CONTROLLER (GPDC) 


9107 

CARD PUNCH CONTROLLER 


9106 

CARD READER/PUNCH CONTROLLER 


9112 

PAPER TAPE READER/PUNCH CONTROLLER 


9115 

GPDC COUPLER 


9120 

GPDC TEST KIT 


9131 

HIGH SPEED DATA INTERFACE ( RSD II) • COPPER 

9132 

HSD (iMRE/*RAP) 


9135 

HSO INTER-BUS LINK (IBL 11) - COPPER 


9136 

HSO IbL (aIRE/WRAP) 


9134 

SERIAL DATA INTERFACE 


7410 

ANALOG/UIGITAL INTERFACE 
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* * 

* DATA COMMUNICATIONS * 

* * 


MOOEL * 

DESCRIPTION 



ssssssx 




9109 

synchronous line 

INTERFACE MODULE 

(SLIM) 

9110 

asynchronous line 

INTERFACE MODULE 

(ALIM) 

9116 

binary synchronous line interface 

MQOULE (BUM) 

9122 

ASYNCHRONOUS DATA 

SET (ADS) 



* 

* FAST MUX SYSTEM 

* 


/ \ 


MODEL 9 

3SSSSSS 

9180 

9181 

9182 


DESCRIPTION 

FASI MULTIPLEXER SYSTEM ( F MS ) 
FAST MUX DEVICE CONTROLLER (FDC) 
FAST DEVICE INTERFACE (FDD 


•**»****»«**tTH«TH-THA 
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SEL BUS 


• 32-BIT BI-DIRECTIONAL DATA PATH 

• 24-BIT ADDRESS PATH ( 16Mb ADDRESSING ) 

• INTERRUPT CONTROL LINES FOR 128 MAX INTERRUPTS ) \ 
#6.67 MHz BUS CLK WHICH GIVES: 

150 nsec BUS TRANFER CYCLE TIME 

6.67 MW/SEC (26.67 MB/SEC) BUS THROUGHPUT 

• 28 INCH BUS LENGTH WITH : 

36 CARD SLOTS MAX 
NO SLOT DEDICATION 

HIGH SPEED SCHOTTKY TTL DRIVERS /RECEIVERS 
PASSIVE TERMINATION 

I/O CARDS WITH ON-BOARD DMA CONTENTION LOGIC 


I 

VO 



CHASSIS LAYOUT 





IT- 


CENTRAL PROCESSOR UNIT (CPU) 

WORD LENGTH IS 32 BITS 

• OVERLAPPED INSTRUCTION EXECUTION 

1.2 MICROSECOND INSTRUCTION EXECUTION (TYPICAL) 

• OVERLAPPED INSTRUCTION OPERAND FETCH 

.8 MIPS (straight line code) fj * , - o ' cy,y jj g ^ /• 

5A5K WHETS 

• MICROPROGRAMMED (firmware) 

150 NS PER micro-instruction 
UK X 60 BIT ROM TpOO-FFF)) 

• STANDARD FLOATING POINT (firmware) /£ K 

• HAS 8 GENERAL PURPOSE REGISTERS 

• HARDWARE/FIRMWARE MEMORY MANAGEMENT (MAPPING) 

• OPERATES IN TWO MODES: 


PSW S OSS 3 Sly PSD 


RTM operating system only 

RTM operating system 

MPX OPERATING SYSTEM 

161 instructions ***** 

161 + INSTRUCTIONS 

187 INSTRUCTIONS 

y **ps SYSTEM interrupts on RTOM 

SYSTEM integrity TRAPS 

SYSTEM integrity TRAPS 

M DIRECT ADDRESS 128 KW 

DIRECT ADDRESS 128 KW 

MAPPING (address 16 MB) 

h no CLASS # F # I/O 

CLASS # F' I/O 

CLASS ' F' I/O 

I/O (address 128 KW only) 

I/O (address 16 MB) 

I/O (address 16 MB) 
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CENTRAL PROCESSING UNIT 



2000 WIRE/WRAP 


2003 COPPER 


2005 CPUIPUj 


I 


I 


v y 


I I 

V.-' 


W 
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SYSTEM CONTROL PANELS 



SERIAL CONTROL PANEL - MODEL 2146 
PARALLEL CONTROL PANEL WITH SCPI - MODEL 2346 
SCPI - MODEL 2142 




MEMORY SUBSYSTEM 


CONTROLLED BY MEMORY BUS CONTROLLER (MBC) 


MBC INTERFACES MEMORY MODULE TO SEL BUS 
CHECKS AND GENERATES PARITY C(MO 
MBC CONTROLS UP TO 16 MEMORY MODULES 

MBC CAN ADDRESS: 

BIT: SMALLEST MEMORY VALUE ADDRESS BY INSTRUCTION ,1, 
BYTE: 8 BITS OR 2 HEX CHARACTERS 
HALFWORD: 16 BITS (LEFT OR RIGHT) 

FULLWORD: 32 BITS - 2 HW - <1 BYTES/8 HEX CHARACTERS 
DOUBLEWORD: 60 BITS (2 WORD FETCH) 


MEMORY MODULES : 



8/16 KW (32/60 KB) CORE MODULES, BYTE PARITY (s s j 

r\ 

32/60 KW (128/256 KB) MOS HODIT „ WORD ECC 


( ■’ v> o 
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memoryOubsystem 


CQRE.ftC^ 



2150 wire/wrap 2152 8KW/600 NS 
2162 copper - 4 port,, 600/900ns 2153 16KW/900 NS 
2169 wire/wrap - 2 port, 600ns 


ms MBC'S 

2377 32KW/900ns 
2382 copper 


NOS MEMORY MODULES 

2378 32KW/600 NS 
2376 32KW/900 NS 

2379 69KW/600 NS 
2381 69KW/900 NS 



MEMORY CHASSIS LAYOUT 



C) 


MBC SYS: 

CORE - 8 MODS PER CHASSIS X 2 HEM CHASSIS (28 inch MEM BUS)- 16 MODS: 
WITH 8KW MODS - 128KW (512 KB) 

WITH 16KW MODS - 256KW ( 1 MB ) 

MOS - 16 MOS MODS IN ONE CHASSIS ONLY: 

16 X 64ICW - 1024KW ( 4 MB ) 
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REAL TIME OPTION MODULE 


16 INTERRUPTS 



RTOM MODEL 2117 WIRE/WRAP 
2118 WIRE/WRAP 
2345 COPPER 


r 

i 

i- 

* SYSTEM REQUIRES AT LEAST ONE AND MAY HAVE 7 MAX 

* THE SEL BUS INTERRUPT CONTROL LINES PROVIDE FOR 112 INTERRUPT LEVELS 

* EACH RTOM PROVIDES: 

16 INTERRUPTS, 52=BU_I HTERVAL TIMER, 60/120 HZ RTC , ArrfyrveW 

* THE INTERRUPT STRUCTURE IS FULLY PR06RAMMABLE BY THE USER TO MANIPULATE 

THE PRIORITY OF ANY INTERRUPT EVENT. | 



• INPUT/OUTPUT MICROPROGRAMMABLE PROCESSOR (IOM) 


PROVIDES DIRECT COMMUNICATION BETWEEN PERIPHERAL S SEL BUS 

FIRMWARE PROGRAMMABLE I/O CONTROL 

GENERATES I/O SERVICE INTERRUPTS (INTERNAL SI) x/n 

/k>1 l °Q<. „ , 'k'r {-Ift , Cmb»Hrrs 

• TLC - TTY/LINE PRINTER/CARD READER CONTROLLER 

MULTIPLEXER CHANNEL (ALL 3 UNITS ACTIVE) 

DEDICATED I/O CONNECTOR SLOTS 
3 SEPARATE SERVICE INTERRUPTS . 



CONSOLEf&EVICES 


TTY/CRT 

CL.EIA 



TLC CONTROLLER • 


MODEL 9004 WIRE/WRAP 


• MODEL 9005 COPPER 
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MAG TAPE 


rflPF CONTROLLER - MODEL #9012 (W/W) 

#9013 (PC) 

* 9 UNITS MAX 

* SELECTOR CHANNEL (only 1 unit active at a time) 

* CLASS E - 128 KW addressing / 

* 9096 HALFWORD = 8192 BYTE RECORD LENGTH / 


SPEED TAPE PROCESSOR - MODEL #9020 

* 9 UNITS 

* M U LTI PL B CR CHANNEL (ALL 9 ACTIVE) 

* CLASS 'F' - 16 MB addressing 

* INFINITE RECORD SIZE 


- MODEL #8050 


* 9 UNITS 

* MILTIPLEXER CHANNEL 

* CLASS 'F' - 16 MB addressing 

* TFINITE RECORD SIZE 

C ,o 







DISC SUBSYSTEM 


La*. rJ ; / '*0 


MODEL h 



902A 

DISC PROCESSOR 

8055 JW:; 

DP II 

. CLASS: 

E, 128 KW ADDR 

E, 16 MB 

F, 16 MB 

F, 16 MB 

DEVICE TYPE: 

. i. 

wojamam 

AO, 80, 150, 300 MB 

80, 300 MB 

5 MB FHD, 32 MB CMD 
80, 300 MHD, 600 FMD 

CHANNEL 

OPERATION:. 

Ot 

SELECTOR CHAN 
(A UNIT MAX) 
ALL SAME DEVICES 

SELECTOR CHAN 
(A UNIT) 
DUAL PORT 
ALL SAME 

MULTIPLEXER 
(8 UNIT MAX) 
DUAL PORT 
(MIXED DEVICES) 

MULTIPLEXER 
(8 UNIT MAX) ; 

DUAL PORT 

(MIXED DEVICES) : 

ERROR 

CORRECTION: 

9 BIT ECC 

9 BIT ECC 

9 BIT ECC 

; 

9 BIT ECC i 

i 

j 

i 


i 

to 

.p> 


kJ 





















DISC SUBSYSTEM 


( 



o 

cn 


csi 

ns 

o 

cn 

» 

NS 

rv. 






s 


o 

c_> 


CSI 

o 

cn 

% 




i 

QC 

O 

CO 

CO 

LU 

CJ 

O 


O 

CO 
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DISC PROCESSOR II - MODEL # 8055 

















MODULE PM ASSIG! 
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TYPICAL 

SINGLE 


TYPICAL 

DOUBLE 


TYPICAL 
DOUBLE 
dual CPU 
shared mem 


TYPICAL 

TALL DOUBLE 

single CPU 16 MB mos 


TYPICAL CABINET ORGANIZATION 
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A/C POWER SYS BLOCK DIAGRAM 
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POWER FAIL/RTC DISTRIBUTION 
SINGLE CABINET/DUAL CPU 


i 


i 

I 



SCH: 140-103006 
ASSY: 160103028 
KIT: 118-103008 



A/C DISTRIBUTION (MODEL 2195) 

ASSY: 105-10.3007 
SCH: 140-103008 
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POWER FAIL CARD TO SEL BUS 






f >T 

% 

POWER FAIL DETECTION CARD ADJUSTMENT 


THE PURPOSE OF THE POWER FAIL DETECTION CARD, 160-103028-XXX IS TO SENSE THE 
LOSS OF OR RESTORATION OF AC POWER AND TO GENERATE AN INTERRUPT AT PRIORITY LEVEL 
00 TO THE CENTRAL PROCESSING UNIT (CPU) SO THAT THE SOFTWARE/FIRMWARE CAN SAVE 
THE GENERAL PURPOSE REGISTERS, CPU SCRATCHPAD AND PROGRAM STATUS DOUBLEWORD INTO 
MAIN MEMORY AND RESTORE SAME UPON RESTORATION OF POWER. THIS CARD ALSO PROVIDES 
A REFERENCE SIGNAL FOR THE REAL TIME CLOCK ON THE RTOM. 


A PRACTICAL METHOD FOR ADJUSTING THE SENSITIVITY OF THE POWER FAIL DETECTOR IS AS 
FOLLOWS: 


ENTER: LOCATION DATA 

0000 A3881003 

0004 ECOOOOOO 

SYSTEM RESET AND RUN. MONITOR LOCATION 1000 (HEX), WITH EXTENDED FUNCTION 1. 

THE "B" DISPLAY SHOULD BE INCREMENTING. IT WILL PROBABLY LOOK ASYNCHRONOUS BECAUSE 
IT IS ONLY DISPLAYED EVERY 20 MILLISECONDS. 



NOW SLOWLY TURN THE POTENTIOMETER ON THE DETECTOR CARD CLOCKWISE UNTIL THE PROGRAM 
STOPS. NOW TURN THE POT TWO TURNS COUNTERCLOCKWISE. YOU SHOULD NOW HAVE A SAFE 
OPERATING MARGIN. 

ASSUMING YOUR MACHINE HAS CORE MEMORY OR MOS MEMORY W/BATTERY BACKUP, A- GOOD CHECK 
IS TO POWER THE MACHINE "OFF" AND "ON" AND MAKE SURE THE CPU SCRATCHPAD IS STILL 
INTACT. IF NOT, ADJUST THE POT SLIGHTLY CLOCKWISE UNTIL THIS TEST PASSES. 
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CENTRAL CLOCK DISTRIBUTION 
2 CPU'S/REMOTE MEMORY/1 AC DIST. 



A/C DISTRIBUTION (MODEL 2195) W/CENTRAL CLOCK 

ASSY: 105-103007 
SCH: 140-103008 


to 

to 
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CENTRAL CLOCK DISTRIBUTION 
3 CPU'S/REMOTE MEMORY/2 AC DIST. 


A/C DISTRIBUTION W/O CENTRAL CLOCK 

I 

POWER FAIL 


L 


(MODEL 2148)' 
KIT; 118-10302S 


POWER FAIL 
(MODEL 2134) 

SCH: 140103006 
ASSV: 1 60-103020 
KIT: 118-103000 



A/C DISTRIBUTION ImODEL 2195) W/CENTRAL Ci 

ASSV: 10S-103007 ( S 



SEL BUS TERM 
W/O CLOCK 

SEPARATE CABINET 


MBA-MBC 
SEL BUS TERM 
REMOTE MEMORY 


SEL BUS TERM 
W/O CLOCK 


SAME CABINET 


SEL BUS TERM 
W/O CLOCK 


ASSY; 105-103007 
c/mj*. •MA-in^ono 


( 


c 
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) 

. 


AC IN & DC 
OUT TB 


LOGIC POWER SIMPLY MODEL #2190 



SECONDARY 

VOLTAGE 

ADJUST 



. MAX OUTPUT 
WATTS - 500 


ADJUSTMENT NOTES: ALL VOLTAGES MUST BE ADJUSTED ON MEM/LOGIC CHASSIS 2/10 VOLT 
.GREATER DUE TO CABLE/WIRING LOSSES. I.E.: +5 -» +5.2 V DC. TTL 1C CIRCUITS MUST HAVE 
+5V -.05 +.4 VDC. CHECK 1C CHIPS ON CIRCUIT CARDS AFTER ADJUSTMENT ON CHASSIS'. 
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AC IN 
OUT 


MEMORY POWER SUPPLY MODEL # 2191 



ADJUSTMENT NOTES: ALL VOLTAGES. MUST BE ADJUSTED ON MEM/LOGIC CHASSIS 2/10 VOLT 
GREATER^ DUE TO CABLE/WIRING LOSSES, I.E.: +5-*+5.2VDC. TTL 1C CIRCUITS MUST HAVE 
, .+5V -.05 +.4 VDC. CHECK 1C CHIPS ON CIRCUIT CARDS AFTER ADJUSTMENT ON CHASSIS'. 

r ■ <0 
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C) MEMORY POWER OlIPPLY MODEL # 21^1 


115 VAC 115 VAC 



SECONDARY 

VOLTAGE 

ADJUST 


ADJUSTMENT NOTES: ALL VOLTAGES MUST BE ADJUSTED ON MEM/LOGIC CHASSIS 2/10 VOLT 
GREATER DUE TO CABLE/WIRING LOSSES. I.E.: +15- +15.2 VDC . TTL 1C CIRCUITS MUST HAVE 
+5V -.05 +.4 VDC. CHECK 1C CHIPS ON CIRCUIT CARDS AFTER ADJUSTMENT ON CHASSIS. 





HIGH PERFORMANCE CHASSIS P.S. 

Q 



.THIS IS THE POWERTEC MODEL 9N5-150-17A. IT SUPPLIES 5 VOLTS 
J50 AMPS TO ONE HALF OF A SIXTEEN SLOT MEMORY CHASSIS. 
JT HAS AN EXTERNAL FUSE'. 



V1—+5VDC @ 150 AMPS 
V2 — +15VDC @ 10 AMPS 
V3 — -15VDC @ 5 AMPS 
V4 — -5VDC @ 5 AMPS 



THIS IS THE LH MODEL MM44. IT SUPPLIES. MULTI-VOLTAGES AS LISTED ABL . 

s * 

TO A SIXTEEN SLOT MEMORY CHASSIS'. SUPPLIES +5VDC TO LOWER HALF OF 

CHASSIS. THIS SUPPLY ALSO FURNISHES + AND -15VDC TO THE LOGIC CHASSIS(s). 
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HIGH PERFORMANCE CHASSIS P.S. 



_tHIS IS THE LH MODEL SM71. IT SUPPLIES 5 VOLTS @ 150 AMPS TO ONE 
.HALF OF A LOGIC CHASSIS OR TO AN EIGHT SLOT MEMORY CHASSIS. 
._NO EXTERNAL FUSE. 

NOTE: LH MODEL SM11 LOOKS IDENTICAL BUT HAS 200 AMP CAPABILITY. 



THIS IS THE POWER MATE MODEL SWA-5K-P2838. IT SUPPLIES 5 VOLTS 
@ 150 AMPS TO ONE HALF OF A LOGIC CHASSIS OR TO AN EIGHT SLOT 
MEMORY CHASSIS. IT HAS AN EXTERNAL FUSE. 






CONTROL PANEL FAMILIARIZATION WORKSESSION 
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Control Panel Familiarization Worksession 


Purpose: 


References : 

Equipment: 

Introduction: 


Instructions: 


The purpose of this lab exercise is to familiarize the student 
with procedures necessary in loading, executing, and interpreting 
the results of machine language programs using the System Control 
Panel . 

SEL 32 Reference Manual: Section 7 

SEL 32 Computer with System Control Panel and 8 K minimum core. 

The architecture of the SEL 32 family of computers is such that 
failure conditions can often be detected through simple programs 
written in machine code and entered through the System Control 
Panel. One can also use the System Control Panel for trouble- 
shooting using its "Extended Function" feature. Although the 
objective of this lab exercise is familiarization of the Control 
Panel, the procedure used below might be used in the field for 
troubleshooting. 

Follow the procedure, answering questions as asked. References 
will be supplied and the instructor is available to answer your 
questions. 


System Reset Check 

System Reset causes all operations of the computer to cease and clears all registers, 
etc. to zero. System Reset is also sent to the IOM's to clear them and 
terminate all activity. Upon receiving System Reset, the TLC issues a "carriage 
return" character to the Teletype and the System Control Panel accesses and displays 
memory location zero. 

Is System in halt mode? 

Procedure: DEPRESS AND RELEASE SYSTEM RESET. 

V % 1. Did the teletype "carriage return"? 

2. Are the System Control Panel PSW and instruction 

indicators lit? 

If you answer NO to any of the above questions. System Reset is failing. 

Keyboard Mode 

The operator must signal the SCPI that he wants to communicate with the system. 

He does so by depressing and releasing KEYBOARD. The SCPI. is testing for this 
signal and responds by illuminating the KEYBOARD indicator. 

Procedure: 1. Depress and release KEYBOARD. 

2. Observe KEYBOARD indicator lit. 

The SCPI is now ready to receive hex data into the * B ' display or receive a 
function key. 
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Control Panel 'Read/Write 


o 


In order to enter machine code programs into the SSL 32 memory, you must be able to 
Read and Write to memory from the SCP. 

This procedure is relatively simple. In this exercise, we will read location 1000, 
write to location 1000 and re-read location 1000 to verify the data has changed. 

Procedure: 1 . System Reset 

2. Press and release Keyboard. 

3. Observe Keyboard indicator'lit. 

4. Press and release Hex Key #1 

5. Observe a hex 1 in ' 8 * display. 

6. Press and release Hex Key HQ three (3) times. 

7. Observe hex 1000 in '8' display. (The hex characters are 
shifted in from the right.) 

8. Press and release WRITE/X. 

9. Press and release HEX KEY 8/MA. 

10. Observe hex 1000 in 'A* display. 

11. Observe Memory address indicator lit. 

Note: You have just selected Memory address 1000. Now we want 

to read that location. 


12. Press and release Read/X. 

13. Press and release hex key C/MD. 

14. Observe '8' display. Observe memory data indicator lit. 

Note: The 8 display now contains the data in memory location 

1000. What is the value of the data? 

We will now modify location 1000. 

15. Press/release: Keyboard 

16. Enter in 8 display. 

17. Press/release: Write/MD 

Note: You have just written X' 12345678' in location 1000. 

Repeat steps 1 through 14 to verify X ’ 1 234557* i s loaded in location 1000. What is 
now in location 1000? 

Let's sunmarize the procedure for reading memory: 

1 . Keyboard 

2. ENTER HEX LOCATION IN '8' display. 

3. WRITE-MEMORY ADDRESS, READ-MEMORY data. 

Let's summarize the procedure for writing to a memory location. 

1 . Keyboard 

2. Enter location in '8' display. 

3. Write-memory address. 

4. Keyboard 

5. Enter new data in *8' display. 

6. Write-memory data. 



Try these a few times to"get the hang of it." 
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Entering Machine language Programs 


Entering programs into memory is the same as entering data as we did in the Control 
Panel Read/Write lab. As a matter of fact, you can use the same procedures! But 
there is a better way. Programs usually occupy sequential locations in memory. To 
take advantage of this, there are two special Keys on the Panel: INCREMENT ' A ‘ AND 

READ and WRITE AND INCREMENT 'A'. Here is how to use them. 

Procedure: Let's put the following sequential data in memory: 

Locations * Data 

ooooo imnn 

00004 22222222 

00008 33333333 

0000C 44444444 

Note: Observe 'A' & ’ B ' displays after each operation. 

1 . SYSTEM RESET 

2. KB - enter X'lmmi' 

3. WRT h INC 'A' 

Observe PSW ■ 4. This is the next location in memory. 

4. KB - enter X' 22222222' 

5. WRT & INC 'A' 

Observe PSW » 8 

6. KB - enter X' 33333333' 

7. WRT & INC 'A' 

Observe PSW * C 

8. KB - enter X' 44444444' 

9. WRT & INC 'A' 

Observe PSW ■ 10 

You have just entered the data in memory starting at location zero. Now let's read 
it back. 


1 . SYSTEM RESET 

Observe PSW * 0, INSTRUCTION « X'lmiliV 

2. INC 'A' & RD 

Observe PSW * 4, INSTRUCTION * X' 22222222' 

3. INC 'A' & RD 

Observe PSW « 8, INSTRUCTION = X' 33333333’ 

4. INC 'A' & RD 

Observe PSW * C, INSTRUCTION = X' 44444444' 
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( 0 

vy 


QUESTION: What Is the advantage of using WRT & INCA 1 and INC 'A* & RD keys? 

r L ** 


Executing Programs 

There are two ways of executing a program. One way is to execute the instructions 
one by one. This may be done using INSTRUCTION .STEP. The other way is to execute 
the instructions until a HALT occurs either by program control or operator control. 
Program Control is done by the HALT instruction. Operator Control is done by the 
HALT key. Let's see how this works. 


Procedure: Enter the- following program. 


Location 


Hex 


Instruction 


0 

'00020002' 

• NOP-NOP 

4 

'AC000100' 

LW RO , 1 00 

8 

' D4000200' 

STW R0.200 

C 

'AC000300' 

LW RO , 300 

10 

'04000400* 

STW R0.400 

14 

'AC000500' 

LW RO , 500 

18 

'04000600' 

STW R0.600 

1C 

'EC000000' 

BU 0 


Procedure for Using Instruction Step 

1 . SYSTEM RESET 

2. Press and release INSTRUCTION STEP. 


f ] 


Repeat #2 each time observing the PSW and INSTRUCTION. Note that the HALT indicator 
is lit. 


Procedure for Executing the Program at Computer Speed 


1 . System Reset 

2. Press/release RUN 


Observe RUN indicator lit. 
The program is running. 


Observe 'A' and ’ B ' displays *3^* 


This is normal. 


3. Press/release HALT. 


Observe HALT indicator lit. Observe 'A' display and '8' display shows next instruction 
to be executed. 
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B Display Error Code Definition 


...ERROR- INDICATOR - 


1 Hex Keyboard or Function Keyboard Change Indicator did not reset 

2 No Hex or Function Keyboard Key detected 

3 No response from memory 

4 Non-present memory 

5 Parity error In memory 

6 Write/Read Compare error in memory 

7 SEl Bus Cotmuni cation Error 


8|ERATORFAULT>„lNQICA^ 
* #(Para 11 el PaneVf ^ 

B Display Operator Fault Definitions 

1 Operator Sequence Error 

2 Operation Not Allowed - Run on Lock Restrictions 

3 Invalid Operand Source or Destination 

4 A Display Not Valid for Operation to be performed 

5 Invalid Extended Function 

6 Special Extended Function Not Enabled 

7 Multiple Hex or Function Keyboard Keys detected 
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32/70 SERIES WONTROL PANEL 



9 





















ERROR 
' Sirin’ 


indicator; 




B Display Error Code Definition 

1 CPU UART Error 

2 Transmission Error Other Than UART 

3 No Response from Memory 

4 Non-Present Memory 

5 Parity Error in Memory 

6 Write/Read Compare Error in Memory 

7 Bus Interchange or Memory is Malfunctioning 


OPERATOR* FAULT INDICATOR 
^ | t§erial Panel) 


B Display Operator Fault Definitions 

1 Does Not Apply to SCP 

2 Operation Not Allowed - Run or Lock Restrictions 

3 Invalid Operand Source or Destination 

4 A Display Not Valid for Operation to be Performed 

5 Invalid Extended Function 

6 Special Extended Function Not Enabled 

7 Does Not Apply to SCP 



OPERATION WITHOUT SCPI 


1. In the event that the SCPI has been determined to be causing 
problems, it is possible to continue operation without it until 
another is available. 

2. The necessary steps to remove the SCPI are listed below: 

a) Remove SCPI Controller 

b) Remove SCPI IOX 

c) Remove 20 pin cable between Control Panel and Turnkey Panel 

d) Jumper location Ell on TLC from '78 to '01. 

e) Modify I.C.L. Deck for the TTY, LP and CR from 78 to 01. 

' f ) Replace Jumper 22 on Clock Card. 

3. This procedure will default the initial input device (C.R.) to 01. 
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Extended Functions 


Extended functions are available to the user through the System Control Panel. 
They take advantage of the fact that the System Control Panel Interface is an IOM 
and has the capability of accessing memory and performing arithmetic operations 
independent of the CPU. 


Lamp Test 


An, extended function may be used to check the Control Panel indicators. 


Procedure: 1. 

2 . 

3. 

4. 

5. 

6 . 


Depress and release KEYBOARD. 

Observe KEYBOARD indicator lit. 

Depress and release EXTENDED FUNCTION. 
Observe KEYBOARD indicator not lit. 
Depress and release HEX KEY #4. 

Observe all Indicators lit on SCP. 


Memory Parity Check 

Extended function #3 may be used as a quick check for memory integrity. This 
extended function causes the SCPI to write and read all ones and zeroes to all 
memory locations. Any parity error will cause the routine to halt with an error 
code ’’5' in the ' B ’ display. 


Procedure: 1 . KEY80AR0 

2. EXTENDED FUNCTION 

3. HEX KEY #3 



Observe : memory address in the 'A' display incrementing. 

Observe : memory data in ’8' display either all ones 

or all zeroes. 


Note: This function destroys all data In memory. 

Listed below are the extended functions available. 


Control Panel Extended Functions 


Extended Function 0 Establish Upper Bound 

The contents of the 8 display register is saved as the upper 
bound for the Fill Memory Operation (Extended Function 2). 

* Extended Function 1 Monitor Memory Location 

The memory word specified by the Memory Address in the A 
display is read every 20 milliseconds and loaded into the B 
display. 


Extended Function 2 Fill Memory 

Using the upper-bound established by Extended Function 0, and 
the lower limit established by the current Memory Address in 
the A display, the contents of the B display are stored in all 
memory locations L, where lower limit & L*- upper bound. « 
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Extended Function 3 Memory Write/Read Test 

The test pattern all l's, then all O's are written Into each 
memory location, then read back and compared with the pattern 
written. This continues until non-present memory is detected 
(assumed upper bound) or a memory read error is detected. If 
non-present memory occurs, the test is restarted with the 
alternate pattern. 

* Extended Function 4 Lamp Test 

The lines for all indicators on the System Control Panel are 
driven and all indicators should be illuminated. 

Extended Function 5 Memory Read Test 

Memory locations starting with location 0 are read and checked 
for parity errors. The location Is displayed in the A display, 
che data retrieved from that location in the B. display, and 
the parity bits in the register field associated with the B 
display. This test is restarted at location 0 when non-present 
memory is detected. If a parity error Is detected, the 
sequencing through memory stops. 

Extended Function 8 B -*• R, B unchanged 

The contents of the B display register are copied and saved 
in an internal register for hexadecimal arithmetic computation. 

Extended Function 9 A-»B, A unchanged 

The contents of the A display register are copied tothe B 
display register. 

Extended Function A R + B-*B, R unchanged 

The contents of the R register is added to the contents of 
the B display register and returned to the B display. 

Extended Function B R - B-» B, R unchanged 

The contents of the 3 display register is subtracted from the 
contents of the R register and returned to the B display. 

Extended Function C Negate B 

The contents of the B display register is negated (two's 
complement) and returned to the B display. 

Extended Function D B (Hex)-* B (Decimal) 

The contents of the B display (B 000FFFFF) are converted to 
decimal and returned to the B display. 

Extended Functio.. E 3 (Decimal) -*B (Hex) 

The contents of the B display (B-£ 000999S9) are converted to 
hexadecimal and returned to the B display. 
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Course 340 - 32 Architecture 
System Characteristics - Worksession 


Objectives 

Upon completion of this worksession, you will be able to: 

1. State the function of the main components in the 
Series 32/70 System. 

2. List the main components of the system. 

Reference Material 

1. Technical Manual, 32/70 Series Computer 303-320070 

2. Reference Manual, System 32/70 Series 301-320070 

3. 340 Workbook 



SYSTEM CHARACTERISTICS 


1. The CPU is composed of 3 boards listed as A, B, and C, 
what are their functions? ^^55 j 

r - c : < ki\J 

/ -- . * 

V. 

2. Thes SEL Bus has a total of how many lines? j <> </ 


3. What is the function of the SEL Bus? -TV tv*"' - l c 

X/ 9 ^ ~ -~f~LC -wnc 

A. What module controls access to the Memory Bus? 


5 v" 


5. What 3 basic functions does the RTOM provide? 

/&TvU<r^y’ J 5 2/0 


X2 / - 7“;, 4c,/../ 


t-v- . 

/>*■ 


6. What module provides control for the console devices? 

T^C ... 

7. What is the function of any IOM? 

C ayy\ trt < • • or* * ' if «-✓•> Ptr ‘fff'&’S 
-- <5 If--' f < ■■ AtfV f ft V ■- f r y, p-( s 

8. What is the memory cycle time of an 8KW core module? 

. (j? O ^ r- s' ( <■ 

9. How many memory modules can one MBC control? 


/ 4 a a f Y 


*■* 




10. What are the major differences between a Serial Control 
Panel and the optional Parallel Panel? 


k C '■! /j\> (Ji ?<* 


!' rH 


_5rr^( p*i,' j P. A 

f-rjjfei P,- .. I \ / A /i / 

U> 5c f £■ 
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32 ARCHITECTURE 


WORKSESSION #2 
SYSTEM CONFIGURATION 


A. Objective 

This package is intended to aid you in Tearing to effectively use 
SEL documentation when troubleshooting maintenance problems in the 
SEL 32/7X System. Upon completion of this package you will be 
able to: 

1. Read and understand a drawing of the SEL 32 System 
layout, and more specifically, recognize the module's 
name and abbreviation which make up the system. 

2. Generate a system configuration listing given the 
model number, part number and part nomenclature. 

3. Cable a system using your configuration listing. 


B. Reference Material 

1. Technical Manual, 32/70 Series Computer 303-320070 

2. Reference Manual, SYSTEMS 32/70 SERIES 301-320070 

3. Drawings Manual handout 


C . Overview 

1. Read pages 1-1 through 1-12 in the 32/70 Series 
Computer Technical Manual. 

2. Included in this documentation package is a System layout 
drawing number 103-250405. Study this drawing, it will 
help you to further familiarize yourself with the com- 
ponents that comprise the system. 




A. SEL BUS 


B. MBC 

C. MEMORY MODULE 


D. MEMORY BUS 



E . REFRESH MODULE 

F. MAG TAPE 

G. MAG TAPE CONT 

H. TLC 

I . CARD READER 

J. LINE PRINTER 

K. CRT (CONSOLE) 

L. CRT/S 

M. ADS 

N. SCP 

O. RTOM 

P. CPU 


Q. MHD 


R. MHD CONT 






( 


DAY 2 
SECTION 2 

C INSTRUCTION SET 


( 



jf 






PROGRAM STATUS: 

# OF INST: 

INTEGRITY: 

HEM ADDR: 
NQNHAPPED : 

NON EXTENDED: 

EXTENDED: 


mm 

NONEXTENDED: 

EXTENDED: 


CD I/O: 
ADDRESSING: 

(CUSS 'F'): 
ADDRESSING: 


"‘fjVigbW \ .’j'T' 

OPERATING MODES 


m 

m. 


WORD 
181 
INT'S ON 1ST 


512 KB 
16 MB 


YES 

512 KB 


m 

-H 


-Wil 


m 


* NO SOFTWARE SUPPORT 
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612 KB/ 128 KW 


512 KB ADDRESSING MODE 
(NONEXTENDED) 


1 1 ? Si ! 1 i ! s s * * x i S a 3 s a s . . ~ - 

1 " 1 - " i ■ , T i " "*"■ "! ' 1 


l i I I l i 


± ) l 


1 - 1 .1 


11.1 


1—1 — 1 1 1— L 1 , 


I I I 


0 1 2 3 4 5 6 7 6 9 10 1112 131415161718192021 222324252627282930 31 


13 


19 BIT ADDRESS 


31 


16 MB / 4 MW 



16' 17 ADDRESS WITHIN 8KW BLOCK 31 


8KW 

MODULE SELECT 


8 ITS f 



8KW MEMORY MOOULES 






( 16 MODULES X 8 KW - 128 KW ) 
MAX ADDRESS WITH 19 BITS 

PROGRAM COUNTER of INSTRUCTION 
OPERAND AOORESS 



2-2 




16 MB/ 4 MW 


ABOVE 128KW 
512 KB/ 128 KW 

000 


512 KB EXTENDED MODE 


^ ^ ^ 

5cfitNrlflWr®nr®tN».»ONl2®n!l*tW^ 


J I L 


J I L 


J J L 


J 1 — L- 

J -1— L- 

J 1 1 , 

] 1 1 


J — I — L 


012346678 8 10 11 12 1314 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 X 31 


f IFF 


1FE 


24 BIT ADDRESS 


31 


12^3 


ADDR ABOVE 128KW 
UP TO 16 MB/ 4 MW 


512 KB / 128 KW ADDRESS 


31 




OPERANDS (DATA) 
ONLY 


1A 

19 

18 

17 

16 

15 

14 “| 

13 n 

12 

11 

10 

f 


11 *" ■' INSTRUCTIONS 

2 

1 

V_° / 


ADDR up to 16 MB/ 4 MW 


V v: 

A 




cs 




i* v ‘ 


ADDR BELOW 512 KB/ 128 KW FOR INSTRUCTIONS OR DATA 
ADDR ABOVE 512 KB / 128 KW FOR OPERANDS ONLY 
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512 KB MAPPED MODE 




24 BIT REAL ADDRESS 


16 MB / 4 MY 



000 
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MAPPED EXTENDED MODE 


* * * 


list sin Is! 2SS*z255Rs 


, J J ],- 

-J 1 1— 

-1— LX- 

1J J 


■ J l_J— 

.. ■ 

.1 J. 1... 


0 1 2 3 4 5 f 7 • 9 10 11 12 1314 15 16 17 II 19 20 21 22 23 24 25 26 27 28 29 X 31 


112 


20 BIT ADDRESS 


31 



12 

MAP REG 
ADDR BITS J 


16* 17 

l 


0- IF 


LOGICAL ADDRESS 


PHYSICAL ADDRESS 


31 


AODRESS WITHIN 8KW BLOCK 


16 17 


LOGICAL / PHYSICAL 
ADDRESS 


31 


24 BIT REAL ADDRESS 


16 MB r A MW 


IFF A 

1FE 

INSTRUCTIONS or DATA 

10 

F 

E 

D 

C 

B 

A 

9 

8 

7 

6 

6 

4 

3 

2 

1 

V-2 J 


V 

000 
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CPU 


GENERAL PURPOSE REGISTERS 


0 

GPR , LINK , INTVL TIMER 

1 

GPR, INDEX 

2 

GPR, INDEX 

3 

GPR, INDEX 

4 

GPR, MASK 

5 

GPR 

6 

GPR 

7 

GPR 
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INFORMATION BOUNDARIES IN MEMORY 


c 



32 017 WORDS 


BITS 


32 OIT WORDS 


•ITS 


WORO ADDRESS * WORD ADDRESS 

N (EVEN! N*1 (ODD) 



DOUBLEWORD 
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MEMORY REFERENCE 


INSTRUCTION FORMAT 


OP COOE 

ft 

X 

I 

f 

WA 

n 




MM 

mmmt 


! i 


0 t 2 3 4 6 6 7 8 9 10 It 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


BITS 0-5 
BITS 64 
BITS 9-10 


BIT 11 


BITS 12-31 


DEFINE THE OPERATION CODE. 

OESICNATE A GENERAL PURPOSE REGISTER AOORESS 10-7}. 

DESIGNATE ONE OF THREE GENERAL PURPOSE REGISTERS TO 8E 
USED AS AN INOEX REGISTER. 

X ■ 00 DESIGNATES THAT NO INDEXING OPERATION IS TO 
BE PERFORMED. 

X-01 DESIGNATES THE USE OF R1 FOR INDEXING. 

X • 10 DESIGNATES THE USE OF R2 FOR INOEXING. 

X - 1 1 DESIGNATES THE USE OF R3 FOR INOEXING. 

DESIGNATES IF AN INOIRECT AODRESSING OPERATION IS TO 8E 
PERFORMED. 

I * 0 DESIGNATES THAT NO INOIRECT AOORESSING 

OPERATION IS TO 6E PERFORMED. 

I ■ 1 DESIGNATES THAT AN INOIRECT AOORESSING 
OPERATION IS TO BE PERFORMED. 

SPECIFY THE AOORESS OF THE OPERAND WHEN X ANO I FIELDS 
ARE EQUAL TO ZERO. 


JF ■ 

c 

Data Type 

0 

00 

32-bit word 

0 

01 

16-bit left halfword (bits 0-15) 

0 

10 

64-bit doubleword 

0 

11 

16-bit right halfword (bits 16-31) 

1 

00 

byte 0 (bits 0-7) 

1 

01 

byte 1 (bits 8-15) 

1 

10 

byte 2 (bits 16-23) 

1 

>1 

byte 3 (bits 24-31) 


INDIRECT ADDRESS FORMAT 


1 1 

1 ! I 1 

WMMMM 

X 

L,_, 


F 

1 I 1 I 

WORD AOORESS 

- L 1..1 , L-JL— J— .LJ.,. 1 1 1 1— 

c 

JL— 


0 1 2 3 4 t 6 7 8 9 10 11 12 13 14 15 IG 17 IB 19 70 21 22 23 24 75 26 2 7 78 29 30 31 
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m 










( 




BYTE 

0 

BYTE 

1 

BYTE 

2 

BYTE 

3 


LEFT 

HALFWORD 

RIG 

IIALFV, 

HI 

;ord 


WORD 


DOUBLE 

WORD 


* BIT 2D MUST BE EQUAL TO ZERO 
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INDEXED ADDRESSING 



0 t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 ! 22 23 24 25 26 27 20 29 30 31 



0 1 2 3 4 5 8 7 0 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 20 29 30 31 
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PROGRAM STATUS WORD CPSW) ‘FORMAT 



BIT S DEFINES THE CURRENT OPERATING MODE BIT 5-0 

NORMAL ADORESSING MODE BIT 5-1 EXTENOEO 
ADDRESSING MODE 






BIT 6 DEFINES THE POSITION OF THE LAST INSTRUCTION EXECUTED. 

BIT 5-0 LEFT HALFWORD OR FULLWORO 
BIT 6-1 RIGHT HALFWORO 

BITS 7.8 DESIGNATE THE INFORMATION NECESSARY TO ENABLE THE 

EXECUTION OF LONG INSTRUCTIONS TO BE CONTINUED AFTER AN 
INTERRUPT, AND MUST NOT BE DISTURBED BY SOFTWARE. 


BIT 7-12 
BITS 13-29 

BIT 30 


UNASSIGNEO 

CONTAIN THE WORO AODRESS (PCI OF THE 
INSTRUCTION CURRENTLY BEING EXECUTED. 


DEFINES THE POSITION OF THE 
(LEFT OR RIGHT INSTRUCTION). 


INSTRUCTION 


BIT 30-0 LEFT HALFWORO 
BIT 30-1 RIGHT HALFWORO 
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PSD FORMAT 


p 

R 

1 

CONDITION 

CODES 

1 1 1 

E 

X 

T 

H 

1 

S 

T 

A 

E 

X 

P 

P 

S 

D 

M 

A 

P 

^ i i i V 

PROGRAM COUNTER 

1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 

N 

R 


0 12 3 

4 5 6 7 1 

18 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

31 


GRAN 

BPIX 

1 

0 

R 

e 

EXT 

INT 

"i t 

CPIX 


0 

FI 




MM 

T 

S±£ 2. 



mmm 

□ 


32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 

0 u r ( < vA 


BITO • 0 
- 1 


BITS 1*4 


BIT 5 - 0 
- 1 

BIT 6 - 0 

- 1 

BIT 7*0 
- 1 

BIT 8 • 0 
- 1 

BIT 9 • 0 
■ 1 

jqT SMkXL 
BITS 13*29 
BIT 30 
BIT 31 
BITS 32-33 
BITS 34*45 
BIT 46 
BIT 47 
BITS 4849 


| BITS 

48 

49 

0 

0 

0 

1 

1 

0 

1 

1 


BITS 50-61 
BITS 62*63 


UNPRIVILEGED MODE 
PRIVILEGED MODE 

ARE CONDITION CODES 
BIT 1 - CC1 

2 • CC2 

3 * CC3 

4 ■ CC4 

EXTENDED MODE (OFF) 

EXTENDED MODE (ON) 

LAST INSTRUCTION EXECUTED WAS NOT A RIGHT HALFWORD 
LAST INSTRUCTION EXECUTED WAS A RIGHT HALFWORD 

ARITHMETIC EXCEPTION TRAP MASK (OFF) 

ARITHMETIC EXCEPTION TRAP MASK (ON) 

COMPUTER IS IN PSW MODE (DISPLAYED PSDt)NLY)* 

COMPUTER IS IN PSD MODE (DISPLAYED PSD ONLY) 

UNMAPPED (DISPLAYED PSD ONLY) # / •, v y; 

MAPPED (DISPLAYED PSD ONLY) # L \ 

ARE NOT USED_ 

ARE LOGICAL WORD ADDRESS 
NEXT INSTRUCTION IS A RIGHT HALFWORD 
BLOCKED (DISPLAYED PSD ONLY) # rrj^b Arg 
INDICATE MAP GRANULARITY, 00-UNMAPPED AND ^LL OTH£RS>»8KJflAP GRANULARITY , 
PROVIDE A WORD INDEX INTO THE MASTER PROCESS LIST (MPL) FOR THE BASE PROCESS 
NOT USED 

RETAIN CURRENT MAP CONTENTS 
INTERRUPT CONTROL FLAGS 




9 **) 




OPERATE WITH UNBLOCKED INTERRUPTS 
OPERATE WITH BLOCKED INTERRUPTS 
RETAIN CURRENT BLOCKING MOD E\ < 

RETAIN CURRENT BLOCKING MODEJ 

PROVIDE WORD INDEX INTO MASTER PROCESS LIST (MPL) FOR CURRENT PROCESS 
NOT USED 


• THESE BITS ARE USED FOR DISPLAY ONLY AND ARE NOT PRESENT IN THE PSD STORED IN MEMORY. 


2-13 




MEMORY REFERENCE INSTRUCTIONS 
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INSTRUCTION SET 


The tables on the following pages are provided to aid you 
in coding up machine language instructions. 

With the use of these tables, coding machine language 
instructions should take less time and possibly reduce errors. 
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R OR RD FIELD . RS FIELD 

RO OOOOOOOO 0000 

R1 00800000 0010 

R2 01 000000 0020 

R3 01800000 0030 

R4 02000000 " 0040 

R5 02800000 0050 

R6 03000000 0060 

R7 03800000 0070 


INDEX REG. 

XO OOOOOOOO 
XI 00200000 
X2 00400000 
X3 00600000 

INDIRECT 


001 00000 
PRIORITY LEVEL 


1 = 0008 
2 = 0010 

3 = 0018 

4 = 0020 

5 = 0028 

6 = 0030 

7 * 0038 

8 = 0040 

9 = 0048 
A = 0050 
B * 0058 
C * 0060 
D = 0068 
E = 0070 
F = 0078 


10 = 0080 
11 * 0088 

12 - 0090 

13 = 0098 

14 = OOAO 

15 = 00A8 

16 = OOBO 

17 = 00B8 

18 = OOCO 

19 * 00C8 
1A = OODO 
IB = 00D8 
1C = OOEO 
ID = 00E8 
IE * OOFO 
IF * 00F8 



EXAMPLE: 

To derive the MACHINE CODE for LB 2 ,X ’ 1 000 ‘ ,3 (LOAD BYTE) 
The OP CODE is AC08; then add 


r 


AC 081 000 
01 000000 
AD081 000 
00600000 
AD681 000 


Op Code and Address 
Register 2 

Index By R3 
Complete Instruction 


EXAMPLE: 

To derive the MACHINE CODE for TRR 2,4 (TRANSFER REG TO REG) 

The OP CODE is 2C00; then add 

2C00 Op Code 

0200 R n 4 

2E00 D 

0020 R- 2 

2E20 Complete Instruction 


EXAMPLE: 

To derive the MACHINE CODE for AI 7 (ACTIVATE INTERRUPT LVL'7') 
The Op Code is FC03; then add 
FC030000 

00380000 Pri Level 

FC3B0000 Complete Instruction 
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MEMORY REFERENCE INSTRUCTIONS 



kHS' 


























MEMORY REFERENCE INSTRUCTIONS 
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32/75 PRIVILEGED INSTRUCTIONS 


1. RDSTS 

READ CPU STATUS 

2. TSCR 

TRANSFER S.P. TO REG. 

3. TRSC 

TRANSFER REG. TO S.P. 

4. TRP 

TRANSFER REG. TO PROTECT 

5. LMAP 

LOAD MAP REGS. 

6. TMAPR 

TRANSFER MAP TO REG. 

7. WWCS 

WRITE TO WRITABLE CONTROL STO 

8. RWCS 

READ WCS 

9. BRI 

BRANCH AND RESET INTERRUPT 

10. LPSD 

LOAD PSD 

11. LPSDCM 

LOAD PSD AND CHANGE MAP 

12. HALT 


13. El 

ENABLE INTERRUPT 

14. DI 

DISABLE INTERRUPT 

15. RI 

REQUEST INTERRUPT 

16. AI 

ACTIVATE INTERRUPT 

17. DAI 

DEACTIVATE INTERRUPT 

18. SETCPU 

SET CPU MODE 


Note : ALL I/O INSTRUCTIONS ARE PRIVILEGED. 


( 
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CLEAR MEMORY PROGRAM 

» 


(O 

Vy 



vy 
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ADDRESS OF ADDRESS PROGRAM 
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STEP 1 


INSTRUCTION SET THUMB IN WORKSESSION 



STEP 2 



STEP 3 



GPR3 - 

GPR6- 

GPR7- 

MEM LOC 2000 - 
MEM LOC 3000 - 
MEM LOC 4000 - 
MEM LOC 4004 - 


• NOTES: AT END OF EACH STEP CHECK 
RESULTS (DO NOT HIT SYSTEM RESETL 

• INSTRUCTION STEP PROGRAM THRU 
FOR FIRST PASS 

• IF PROGRAM IS CORRECT', CHANGE HALT 
INSTRUCTIONS TO ALLOW PROGRAM TO 
RUN CONTINUOUSLY. 
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INSTRUCTION SET THUMB IN WORKSESSION 



• NOTES: SEARCH THROUGH MEMORY STARTING AT MEMORY LOCATION OOO THRU 1FFC 
LOOKING FOR ALL LOCATIONS THAT CONTAIN THE HEX DATA 'FC060000'. 

• FOR EVERY MATCH, STORE THE ADDRESS OF THE DATA IN A SEPARATE TABLE IN 
MEMORY STARTING AT HEX LOCATION 4000. 




DAY 2 


Objective : 


Note: 


INSTRUCTION SET 
VIORKSESSION 


REFERENCE : 
301-320070-000 


32/70 SERIES 
REFERENCE MANUAL 
SECTION SIX 


After completing this worksession, you will be 
able to use the 32/70 Series reference manual 
as a tool in generating machine language pro- 
grams as an aid in troubleshooting hardware 
problems . 


Use Appendix 'A' in the reference manual as 
an aid in finding instructions. 
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INSTRUCTION SET WORKSESSION #1 


( 


1. Bits 0 through 5 of the memory reference instruction 

represents its ./? . 

A. Format 

B. Op-Code 

C. Instruction Identifier 

D. Word Address 

2. A two-to-six letter symbolic representation of the in- 

struction name accepted by the assembler program is 
called a rh *■/ . 

3. When a halfword instruction is used, what is contained 
in the other half of the thirty-two bits? 


4. In a memory reference instruction, what is designated 
by bits 9 and 10? 

JJUL / * Je/ rcysirr- / a, 3 


5. 


In a memory reference instruction, what does bit eleven 
represent? 





6 . 


7. 


Adding a register to the word address to get an effective 
memory address is called 

«*v 

^Tnc / 1 x l^q 

Accessing a location in memory, reading that location and 
using the word read as another address to memory is called 
XiidiLLLt addressing. 
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8. What is the mnemonic for load byte? yt* 

A. LB 

B. LH 

C. LW 

D. LD 

9. What is the mnemonic for a load word instruction? 



10. What is the op-code of a load word instruction? 



11. What is the purpose of the load/store word instructions? 

J jfrty, r fn;£l-c.s- ts we wo*’/ \[\i( 'j( 


tk * «■ * 


12. ‘What is the mnemonic for a store word instruction? 

srw 

13. What is the op-code for a store word instruction? 

MOO 

14. Given: Contents of GPRO^OOOOOOOO 

Instructions - AC001000 
Location 1000 ■ FFFFFFFF 


What instruction is this? 

What is the mnemonic? 

What is the effective address? 


L_oaj£ UteJ 
LW 


What will be contained in GPRO after execution? 


15. In a memory reference instruction format, what is bit 12 
used for? 




16. What are bits 30 and 31 used for in a memory reference 
instruction? 

C VAb \ 
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17. Upon execution of a fullword instruction, the program 
counter increments normally by four. Why does this 
happen? fSs/S 


18. What is the purpose of the fixed point arithmetic 
instructions? £■<? Ar t %wk'c 


19. How are condition codes used in arithmetic operations? 




r / » 

tetter , (_ 

- — -f- 




C .'S r )„ 


20. Describe the uses of the Floating Point Arithmetic group 
of instructions? far SjJjl £ ** s*- » H 


cuJ Ury vK.^Wf s 


21. How is the logical instruction group used? Pt> r 


-Bfi. 


/ ' r XcvQ s 

fe> rM-j ^ ^ ) 


22. How are bit manipulation instructions used? Afcf 




23. What is the purpose of the branch instructions? 

, *> 

1 f'tejA Sv 4 r ouh* t 


24. What is the purpose of the compare instructions? 

-r<>r a C^diJisn C - 
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26. In the transfer register format, what is R D ? 





27. 


In an instruction format there is an op -code. The 
augment code modified the op -code to allow more than 


one instruction for that op-code. Is this true? If not, 

wh y ? ■ 


28. What capabilities are provided by the shift instuctions? 

29. What is the purpose of the control instruction group? 



30. What is the purpose of the "HALT" instruction? 



32. What is the difference between a "Load Immediate" (LI) 
and a "Load Effective Address" (LEA) instruction? 
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■/a n ? 

Sio$' 

^ 4-' v' >7 

1 , 

1 

1 

/( 90 C v 

' f J Q U ; r* £>’ / .3 $ J! ,f 1 ’ J> <9 <3 C 

? 

^ £> <£> 

Y 




Pf$ 

pY .. (fdoo 


A/fi QiocfcCP 


DAY 3 

SECTION 3 


I/O WITHOUT INTERRUPTS 


( 



\^Jr 




CUSS 'V I/O 


SYSTEM MEMORY 


( 



OUTPUT DATA, INPUT DATA 

CLASS '3' I/O 

CPU RO I/O (32 BITS) 


Re^'S'k* 


33 b ( { 

Cov^rfer" 

(Js tel & f ^ o r c. 


1/0 


( 
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CLASS 0, 1 , 2, E I/O 


SYSTEM MEMORY 



DMA, 512 KB ADDRESSING? 

* 16 KB TRANS FERS^MAX; 

CLASS 0 1 2 ARE BYTE TRANSFER CONTROLLERS (4 KB TRANSFERS). 
CLASS E* ARE HALF WORD TRANSFER CONTROLLERS (8 KB TRANSFERS) 
AND FULL WORD TRANSFER CONTROLLERS (16 KB TRANSFERS). 

CPU ROUTINE PERFORMS CONTROL OF COMPLETE I/O ACTION. 


Tic 




(\A C. . t — |-f ia) 

die - 




A r 

v 


3 




CLASS 'F' I/O 




SYSTEM MEMORY ‘ 




CLASS I/O: 

• DMA, 16 MB ADDRESSING', 65 KB TRANSFERS, INFINITE RECORD LENGTH CAPABILITY 
(DATA CHAINED IOCL CMDS). 

• INTELLIGENCE TO PERFORM CONTROL OF MULTIPLE I/O ACTIONS FOR COMPLEX I/O PROCESS 

• CLASS F MACRO INSTRUCTION SET PROVIDES FOR ADDRESSING 128 CHANNELS WITH EACH 
HAVING 255 SUBADDRESSES (DVC'S). 

• DYNAMIC STATUS POSTING IN ASSIGNED AREAS OF MEMORY FOR DIRECT VIEWING. 

• CLASS F MACRO INSTRUCTION SET HAS A STANDARD I/O PROTOCOL FOR ALL CLASS | 

F PROCESSORS. ^ 

• CLASS F: TAPE PROCESSOR 

DISC PROCESSOR 
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I/O ADDRESSING SL..JIE 


COMMAND DEVICE INSTRUCTION 


DA 


6 12 


SCRATCHPAD 











COHWOT !OK£ <.CS> WTOCUOH TOWlM 



/S 


1 1 I 1 

/ 'o / / 

! 


1 

OP CODE 
...1 1 I 1 1 

i 

DEVICE ADDRESS 
1, I. -L 1 1 1 

AUG 

CODE 

. INST 
CODE 

1 

DEVICE DEPENDEN 
1 . .1 . 1 1 1 1 

IT CODE 
i t l i 


0 5 6 12 13 1516 19 20 31 

< _ / 


16 

17 

18 

19 

INSTRUCTION FUNCTION 

0 

0 

0 

0 

BITS 20-31 PROVIOE THE DEVICE DEPENDENT FUNCTION CODE' 

0 

0 

0 

1 

TERMINATE TRANSFER (RESET I/O CONTROLLER) 

0 

0 

1 

0 

TRANSFER CURRENT WORO ADORES S 

1 

0 

X 

0 

INITIATE OUTPUT TRANSFER (WRITE TO DEVICE) 

1 

0 

X 

1 

INITIATE INPUT TRANSFER (READ FROM DEVICE) 


3 V 






EXAMPLE HEX CODE FOR LINE PRINTER CD TO ADVANCE ONE LINE AND PRINT. 
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INPUT /OUT PUT INSTRUCTIONS 



3 - 


























INPUT/OUTPUT INSTRUCTIONS 
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INPUT/OUTPUT INSTRUCTIONS 






























INPUT/OUTPUT INSTRUCTIONS 
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INTERVAL TIMER PROGRAMMING 


OPCODE 


. DEVICE^-- AUGMENT 

ADDRESKT' CODE 


FUNCTION CODE 


sssc 



mSSm 

32 





— 

— 


35 

=s 

mm 

m 

JH 

Ml 

n 

DODD 

m 

WM 

N 

U 

B 

B 

2 

B 

M 

1 

1 


0 12 3 


5 6 7 8 9 10 11 12 13 14 U» 16 17 18 19 20 21 22 23 24 2S 26 27 2a 29 30 31 


X (BIT 25)* 1 SPECIFIES READ TIMER, CAUSING THE 32-BIT CONTENTS OF THE TIMER 

TO BE LOADEO INTOGPRO. 

Y (BIT 261 • 1 SPECIFIES PROGRAM INTERVAL TIMER AND THAT BITS 27 THROUGH 31 

ARE VALID. 

2 (BIT 27 > * 1 ENABLE (START) INTERVAL TIMER. 

2 (BIT 27) • 0 DISABLE (STOP) INTERVAL TIMER. 

L (BIT 28) - 1 LOAD BITS 00-31 FROM THE GPR 0 INTO THE INTERVAL TIMER BITS 

00 31. 

L (BIT 28) * 0 DO NOT ALTER THE STORED COUNT. 

M (BIT 29) • 1 GENERATE MULTIPLE INTERRUPT. WHEN COUNT 2ER0 IS REACHED, 

GENE RATE INTERRUPT, RELOAD INITIAL COUNT , AND CONTINUE 
COUNTING. 


M (BIT 29) - 0 GENERATE SINGLE INTERRUPT ON COUNT 2ER0 AND THEN COUNT 

NEGATIVE 


*o 

(BIT 30) 

"1 

(BIT 311 

SELECT COUNT RATE 

0 

0 

SELECT HIGH FREQUENCY 

0 

1 

SELECT LOW FREQUENCY 

1 

0 

SELECT 120 H2 

1 

1 

SELECT EXTERNAL CLOCK 







TRANSFER CONTROL WORD (TCH) FORMAT 


TC 

F 

WA 

i t i i i i i t_Li i i « ■ 1 * J - 

□ 

0 1 2 3 4 6 6 7 t 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 29 29 » 31 


BITS HI DESIGNATE THE NUMBER OF TRANSFERS TO BE MADE BETWEEN MEMORY AND THE 

DEVICE CONTROLLER CHANNEL 

■ITS 13,30.31 SPECIFY THE FORMAT COOE FOR EACH TRANSFER (SEETABLE HI. 

BITS 13-39 DESIGNATE THE MEMORY LOCATION FOR EACH TRANSFER. 

NOTI- 
THE WA FIELD IS INTERPRETED AS A 24-BIT REAL AOORESS BY THE I/O 
PROCESS. THEREFORE. THE AOORESS RANGE IS LIMITED TO THE FIRST 
513 KB OF MEMORY. 


Information Format 

rc 

Byte 


1XX 

Halfword 


0Y1 

Word 


000 

XX » Byte number 



Y ■ 0 designates left halfword 

Y • 1 designates right halfword 



TCVI DEDICATED LOCATIONS: 


100 

PRIORITY LEVEL 14 

120 


PRIORITY LEVEL. 1C 

104 

PRIORITY LEVEL 15 

124 


PRIORITY LEVEL ID 

* 108 "MD-- 

PRIORITY “LEVEL "T6' 

128 


PRIORITY LEVEL IE 

IOC 

PRIORITY LEVEL 17 

12 C 


PRIORITY LEVEL IF 


PMQR-IYY- 

130 

CR 

PRIORITY LEVEL 20 

114 

PRIORITY LEVEL 19 

134 


PRIORITY LEVEL 21 

118 

PRIORITY LEVEL 1A 

138 


PRIORITY LEVEL 22 

11C 

PRIORITY LEVEL IB 

*3C 















r 


TEST DEVICE INSTRUCTION FORMAT 

/> { A 


// / ' j 

'll 0(1 

- - 

1111 

1 1 
UJL-J 

$ rO { £> : 

DEVICE ADORES 
> 1 J l 1 

L— 

10 1 

i 1 i 

TEST CODE 

! /) n 0000000 000.000 



8000 ( u | TEST CC1 

'C UNDEFINED 


40» (h) TEST 


cc2 p I ca 

CHANNEL IOM 

ACTIVE ERROR 


200Q (H) TEST 


L 


CC1 

INVALiO 

MEMORY 

ACCESS 


ca 

MEMORY 

RARITY 

ERROR 


CG3 

PROGRAM 

VIOLATION 


CC4 

UNDERFLOW 

OR 

OVERFLOW 


CCA 

DEVICE 

STATUS 

PRESENT 


NOTE: 

IF CC1-A-F. 
CHANNEL (IOM) 
NOT PRESENT 
(OFF-LINE) 


CAUSES A TRANSFER OF 16-BITS OF CONTROLLER STATUS INFORMATION TO THE MEMORY 
LOCATION SPECIFIED IN THE TCW DEDICATED LOCATION. THE MEANING OF EACH BIT IN 
THE 16-BIT STATUS HALFWORO OlFFERS ACCORDING TO DEVICE TYPE. SEE FIGURE 5-8. 




CC2 - 0 STATUS TRANSFER WAS PERFORMED 
CC2 • 1 STATUS TRANSf ER WAS NOT PERFORMED 
CCA • 1 CONTROLLER IS ABSENT OR POWERED OFF 




UP»f ft 

0 

1 

2 

9 

4 

ft 

• 

2 

• 

0 

10 

11 

12 

13 

14 

u 

LO •€« 

It 

1? 

IS 

IS 

20 

21 

8 

23 

24 

2ft 

31 

32 

21 

2ft 

X 

31 

lini 

0 

ftftDG 

DfV 

0 

0 

0 

• 

0 

*0 

00 f 

0 

0 

0 

Otv 

0 

0 

fttlNTft 


VIOL 

INOft 











0USV 



MAC 

0 

ftftOG 

Olv 

vftC 

0 

*r» 

etc 

0 

0 

10T 

0OT 

10# 

0 

Olv 

FlWl 

ODD 

TA#t 


VIOL 


ittot 


M 

LtC 







OUST 

ftftOT 

tic 





MOO 








• 

viO 

LOT 

MOVING- 

0 

»ftOG 

Olv 

UNCOAt 

0 

fit t 

StiK 

cotft 

0 

0 

AOOK 

0 

0 

0 

0 

SCI* 

MiAO 


VIOL 

INOft 

OATA 


ON 

IN 

OATA 



ItftOt 





TftACK 

DISC 




III tOft 


0A#l 

fttOG 

ittot 








IftftOft 

S4IIO- 

T 

ftftOG 

Olv 

C*K 

T 

0 

0 

0 

T 

0 

SI CTO A 

0 

MUI i 

0 

f«Ll 

SC l K 

Ml AO 

t 

VIOL 

INOft 

Ml 







fttot 


MV 


ft ACT 

TftACK 

DISC 













IOUAL 


VIO 

fftftOft 

CAftO 

T 

0 

E«Lf 

ft! AO 

T 

STACK! ft 

tONCH 

HOftftf t 

T" 

FlCK 

TtANSMiT 

iNCOftftECT 

UNNS 

IUICAL 

IN* 

Chan 

■EAOtt/ 



MAft* 

CHICK 


full 

CHECK 

EMftTV 


FAILUtE 

ItftOt 

UNGTH 

CHAN 

INO 

FENC 

INO 

KiHCH 

— nn 


to 






mmm 




INO 





THE STATUS HALFWORD IS STORED IN THE MEMORY HALFWORD SPECIFIED BY THE ASSOCIATED 
TRANSFER CONTROL WORD (TCW). 
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INPUT/OUTPUT INSTRUCTIONS 
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INPUT/OUTPUT INSTRUCTIONS 
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INPUT/OUTPUT INSTRUCTIONS 
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OUTPUT TO TTY/CRT 


( 
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CHECK GENERAL STATUS OF MAG TAPE 






NOTES: CHECK STATUS WITH IOM ONLINE & DRIVE ONLINE 
CHECK STATUS WITH IOM ONLINE & DRIVE OFFLINE 
CHECK STATUS WITH IOM OFFLINE & DRIVE ONLINE 
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CHECK DETAILED DEVICE STATUS 



NOTE:|fp£y;rfi£XT^ STATUS location 


TO MONITOR STATUS BITS. 












WITH NO INTERRUPTS 





INPUT FROM TTY - OUTPUT TO LP 
WITH NO INTERRUPTS 





WRITE, REWIND, 
WITH NO IN 



MAG TAPE 


:rrupt$ , 











| i 

x ■ 






DAY 3 


INSTRUCTION SET 
I/O PROGRAMMING WORKSESSION 


REFERENCES: 

32/70 SERIES 
REFERENCE MANUAL 
SECTION FIVE 


WORKBOOK 


Objective: After completing this worksession, you will be 

able to use the 32/70 Series reference manual 
as a tool in generating machine language pro- 
grams as an aid in troubleshooting INPUT/OUTPUT 
problems. 
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'O' 


€ 



1 . 


List the fields of a C/D instruction and define each. 
b evict AJduss - 7%^ 7 L/ 




w 




/ / , . - - 3^,WA*v 

Lotjursil aA dress lie. L £** 1A C/CT^ IB '<~-n 


t (TK 


da^Lxe. H jjygujl /3~ (5 ~~ ^f ex/c. 


2. How is the "device address" of a C/D instruction used? 

4^g*i (/f*Cg C jj 


^ fl 

,/joidrtS^ L*!l ^-ocygA.1 4-0 pU j UIr* $s 


3. Code up a C/D instruction for 4 a Mag Tape read. 


/ / f / jtl on 1 / pQg> 


• xvu iyjLt a t. 

g n o i / 0 


u 


Q €> O o Q <£) <£>& o 


6> 


6 / ^ 


G> 


«3> 


© 


4. List the fields of a TCW and define each. 

QziL — <3^* *^*6 o/ 7/y«» Q 

_ • r 7^ ; 7^ v: ■ : ^7 


------ — v fy^?& g> T ^' -Of cz^fz. f^dl 


L jLZi 22. ~/^g. ^ t'H&r-J bcejrf*! Hr <»*-<r4 'fnui<k r (bo^rcr) 

5. Code up a TCW to transfer 16 bytes starting at address 
X' 04000 * . 

O 

OQOO 06&f Q6O0 /&&& G/AQ &G6Q O O P<3 

O / o $ <£ Q o O 


6. What are the TCW dedicated locations for MHD, MT, TLC? 

/off, /#^ / /3 ^ (jj^ (Sc 
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TCW 


TD Slooo 


When does an IOM normally generate an SI? 


4- '“Coc/e, ~ &°<5>o CZ.d&c> cZo&O 


. Code up a T/D 2000 to store status for Mag Tape. 

////[// od/ eoSo to qoi o OOOO G 66 O e&O O 


11. When checking general or IOM status, what defines the 
status? C C<pAes> ?iP > 1*5^ 


Code up a TCW to store Device Status of a Mag Tape in the 
Left Half Word of Memory location X'2000'. 

o C> ( r; . o / 

<£> ooo fiflOO r>e>n t A o o ! 


t^i+j *i0Mmm** I# 


o 

(7 00 0 oooo 


e> I 0 


List the different classes of I/O 










What is the difference between a Multiplexer Channel 
and a Selector Channel? - 

Cr^C ^*~*t ^-<* / \ 

sUa±LE. 

✓^-o+r C y ^-tgvi f <g "l 4««-g 7^» h £ ^Cf^r is 





I/O INTERRUPT CHART 






























INTERRUPT STATES 




INTERRUPT LEVELS 
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PSW MODE 

I/O INTERRUPT PROCESSING 
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PSD MODE 

I/O INTERRUPT PROCESSING 




,'f~\ 



LPSD ICB+O 

























OUTPUT TO CONSOLE 



( 
























DAY 4 


Objectives : 


Overview: 


INSTRUCTION SET 
I/O INTERRUPTS - WORKSESSION 


REFERENCES : 

32/70 SERIES 
TECHNICAL MANUAL 
SECTIONS III & V 

32/70 SERIES 
REFERENCE MANUAL 
SECTIONS III & IV 


State the basic purpose of I/O interrupts. 

Become familiar with I/O interrupt philosophy. 

Identify and list steps required to process 
I/O interrupts. 

I/O Interrupts 

System is interrupt driven, an I/O interrupt 
request can be caused by any of the following: 

A. I/O Termination - A normal or abnormal term- 
ination will cause an interrupt request. 

1. Normal Termination - completion of a 
block transer. (Transfer CNT * 0) 

2. Abnormal Termination - Device terminates 
prematurally because of end of record 

or Inoperable condition. 
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Software (Interrupt Control Instructions) 

Each I/O channel can handle its Device 
Interrupts (S.I.’s). 

16 interrupt levels dedicated to I/O. 

Each IOM has its own self contained in- 
terrupt generating logic. 




1. The interrupt vector location (IVL) is dedicated to: 

The device address of the IOM. 

The interrupt priority of the IOM. 

The physical address of the IOM. 

2. What are the IVL dedicated locations for MT, MHD, TLC? 

tiULz. tSO __ 

W]±1L z 


LZ2-> ll!L (1£ 


t 


3. What does the IVL contain? dd££. ££ _JLc3. 


o r So 


tiSi 


4. What does an I/O (non Class F) ICB contain? 
OLD P5D / P Sj> 


5. When should the new PSD be stored in the ICB? 
€ <r\ V* f C o 




6. What bit(s) in the new PSD should be set? 


Jj^r- 




7. What are the 3 states of an interrupt - how are they 

set/reset? C«aUe. ] f foAvit 

& j jo^\~jO<L Strict XtAj/ sdt-bowt. 

8. What interrupt control instruction must be used to allow 

servicing of an interrupt? k/, 7L 


9. What interrupt control instruction will clear any pending 
interrupt request to that level? 

vLwWrr 


10. When ati interrupt goes active, what interrupt levels are 
blocked? TttkrfupTS _ 4^T \VUrru^4 t*vg,| 

Otw^ cv (I IcyeU 1o.levo 
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11. In the PSD mode what instruction's ) are used to exit 

an interrupt servicing routine? ^ 

D,.^.UkW V LF5D 

12. In the PSW mode what instruction(s) are used to exit 

an interrupt servicing routine? ■ ■ . 

- 


13. What interrupt levels are dedicated for I/O controllers? 


14. What instruction should be executed prior to enabling 
an interrupt? Why? D^Ue .l^Wrrufgfe 

— Xo Vftkff LsO-s 



DAY 5 


SECTION 5 
SCRATCHPAD 
TRAPS & INTERRUPTS 







SEL 32 SCRATCHPAD LAYOUT 




oc 


> 

. 

DEVICE 

ENTRIES 

* 

FLAGS CLASS | INT LEVEL 

PMY AOOR 1 SU8 AODR 

• 


0 0 0 0 0 0 01 1 1 1 0 1 1 1 J 1 

01 1 1 100000000006 

. : . N 

, 

INTR FLAGS 

RTOM ENTRY 

| VECTOR AODRESS 

INTR FLAGS 

rtom Entry 

| VECTOR ADDRESS 

IOCO OEOICATEO MEMORY ADDRESS (*700) 

MASTER PROCESS LIST BASE ADDRESS (*784) 

.IPL/ICL DEVICE ENTRY I 

ACYIVAfED INTERRUPT LEVEL COUNTER 

SERIAL PANEL DATA DISPLAY AND CONTROL AREA 
LOCATIONS 86 - 8D, 8E NOT USED. 

— IDENTIFY DEV ICE PROTOCOL RESPONSE ( DRT) ONLY VALID. FOllflUTNr, tdi 

CURRENT PSD WORD 2 rui.uwwmn m 

CPU STATUS WORD ’ —————— 

INTR. FLAGS 

-RTOM ENTRY VECTOR ADDRESS 

hsuzelsszzi 

— RTOM ENTRY . 1 VECTOR ADDRESS 

_IM.TR . FLAGS 

.-DEVICE VECTOR u' ^ECTORADDRESS 

LOCATIONS 94 - A3 USED BY I/O CHANNEL SERVICE INTERRUPTS. 

A4 - FF USED FOR SYSTEM AND EXTERNAL INTERRUPTS. 

> 


-A 
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000300(1*00000) 
0o0320(ft00008) 
000340 (HOOOIO) 
000360 (HOOO lft) 
000360 ( R00020 ) 
0003*0(600028) 
0003CO(ft00030) 
0003EO(K00038) 
000400(600040) 
000420(600048) 
00044 o(k00050) 
000460(600080) 
000480(600060) 
0004*0(600068) 

000«COCR00070) 
0004F&(ft00078) 
000500 ( 800080 ) 
00 0520 ( 60 0 088 ) 
©00540(600090) 
000560(600098) 
000880 (6000*0) 
0005*0(6000*8) 

ooo8Co(ftoooeo) 
0005F 0 (600086 ) 
OOObOu ( ft 000C 0 ) 
00Ob20(6O0PC8) 
OuObOO(KOOOUO) 
00©660 (600008 ) 
OQOb0O(6OOOtO) 
OOOo*O(6O0O£0) 
ooobro(ftoonpo) 
OliObE 0(6000F8) 


SCRATCHPAD DUHP 


OR 680 1 00 
OFbftoBOO 
0£b7 1 OUO 
0£b6 1 800 
Of 652000 
Of 652008 
0£b03000 
Of 603008 
Of 630000 
OF634O08 
Of b250o0 
OE628008 
0E61 bOOO 
OEbl b008 
0E607000 
015F7800 
009F OOF p 
BFF F FFFF 
OOOCOOOO 
60100180 
00780170 
009601 *0 
00AF01C0 
00*701£0 
006Ft>200 
00670220 
00CF02O0 
0 0C7 U?60 
OODF O?80 
000702*0 
OOtF 02C0 
G0t70?t0 


0E680101 
0E690801 
0£b7 1 00 1 
0E6bl801 
0E652001 
QF652009 
0E6O3001 
0E6O3009 
0E63O001 
0E63O009 
OE628001 
GE625009 
Of 6 1 6001 
Of 6 1 b009 
0E607001 
00000000 
Oft9£OOF 8 
BFfFFFFF 
00000001 
0018015a 
Cl7*0l7a 
009701*a 
00*E0ita 
00*601Ea 
ooHfofoa 
00660224 
00CE0244 
00C60264 

000E02oa 

000602*4 
OP£Eo?Ca 
00tfc02t 4 


0E6B01 02 
0Eb90B02 
OE 67 1 002 
OE661802 
0E652002 
0E65200A 
0E643002 
0Eo4300* 
OEe3ao02 
0E63400* 
0E625002 
OF 62800* 
Of 6 16002 
0E61600* 
0F607 002 
005E7802 
00000700 
BFFFFFFF 
009DOOE8 
00200188 
007C0178 
009501*8 
00 *Du ! C8 
00*50 1 £8 
00800208 
00650228 
00CDO248 
00CSO268 
00000268 
000502*8 
00E002C8 
OOE5o?t0 


OE6B0103 
0E69O8O3 
0E671003 
0Eo61803 
OE652003 
0E6520OB 
0E643OO3 
0E64300B 
0F634O03 
0E6340OB 
0E625O03 
0F62800B 
Of 616003 
UFbloOOB 
0E607003 
00006000 
00u00764 
BFFFFFFF 
u09Cl)0tC 
O03OC18C 
C17E017C 
0094 01 AC 
O0ACU1CC 
00*401 EC 
0OUC02OC 
0064022C 
OOCCu2«C 
00C4026C 
O0OC02BC 
000402AC 
00EC02CC 
OOtttbfEC 


0E6A0400 
0E680C00 
0E671004 
OE661B04 
0E6520O4 
0E65200C 
0F643004 
0E643OOC 
OE6340O4 
0E63400C 
OF e250u4 
0F62S00C 
OF 6 16004 
OEblbOQC 
OF607004 
008D7C02 
OOOOlOuO 
88FFFFFC 
00000140 
00400160 
009B0190 
009301 BO 
00*80100 
00A301F0 
00680210 
00630230 
0OCB02S0 
00130270 
001)80290 
00030260 
OOEP02DO 
OOE302FO 


OE 6* 04 0 1 
OE6B0C 0 1 
OE671005 
OE661805 
OE652005 
0Eo5200D 
Of 643005 
OE64300D 
OF6340U5 
0fb3«000 
0E628005 
OE625000 
0E6 1 6005 
of b 1 6000 
0E60700S 
00507Co3 
OOOOOOOO 
OOuOOOOO 
00040144 
00500164 
009*0194 
00920 1 64 
00**0104 
00*2o 1 F 4 
006*0214 
00e20234 
O0CA0254 
O0C20274 
000*0294 
00020264 
006*021)4 
oOt 202F 4 


OE 6 * 04 o2 
0Eo80C02 
0E671006 
OE 06 16 06 
0E652006 
0E6520UE 
0E643006 
0f6430oE 
OE634006 
0F6340OE 
0E625006 
0E62500E 
Of 6l 60 06 
OEblbOGE 
0E607O06 
025C7801 
O0000000 
OOuOOOOO 
00080146 
00600168 
00990198 
00910168 
00*9 01 08 
00* 1 0 1F8 
0069o2 1 0 
00610238 
00C9o258 
00C1O278 
00090298 
000 1 o268 
OOE9O2O0 
OOE 1 u2F 8 


Of 6*o4u3 
Of 680C03 
OE671007 
0Eb61607 
0E6520O7 
OE 65200F 
0E643007 
0E6430OF 
0E634007 
OE63400F 
OE625007 
QE62500F 
0E616007 
OEbl bOOF 
0E6070'>7 
03547904 
BFFFFFFF 
OOOOOOOO 
000C014C 
007001 6C 
0098019C 
009001 6C 
00*80 1 OC 
OOAOOlFC 
00e>6u2lC 
0 Od 0023C 
00C8025C 
00C0027C 
OOl)8o?9C 
oOOOoFsC 
OOt 80?OC 
O0E002*’ C 
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SYSTEM INITIALIZATION 


INITIAL PROGRAM 
LOAD (IPU 


FORMATS OF THE 


nrrrm 

CONFIGURATION 


LOAOTICn 


Initialization and configuration of a 32/70 Series System Is accom- 
pllshed through the use of the Initial Program Load (IPL) sequence. 
This sequence Initializes the system, sets up the I/O configuration, and 
boots In the operating system. The usual method of Initializing the 
system Is through the use of the card reader to read In a deck of cards 
containing the I/O device configuration and assigned Interrupt organ* 
Izatlon. The IPL sequence Is Initiated by placing the Initial Con- 
figuration Load (ICL) deck of cards In the card reader, setting up of 
the address of the card reader on the system front panel, and depressing 
the IPL button on the system front panel. 

It should be noted that If the mode Jumper on the CPU Is set up for the 
PSO mode, the CPU will come up In the PSD node. If, when placing the 
address of the IPL device In the B-Olsplay of the front panel,- 
additional Information Is added, then the CPU can be made to come up In 
the PSW mode of operation. The procedure for establishing the PSW mode 
of operation Is as follows: 

1. If using either the parallel or serial front panel for data entry, 
add 8000 to the device address (sets bit 16 to One). For example. 
If the address of the card reader Is 7S00, then by the setting of 
bit 16 to One (or adding 8000), the resultant address becomes 
F800. 

2. If using the serial front panel, entering a 55 plus the card reader 
address results In the CPU coming up In the PSW mode. The re- 
sultant address In the B-Display Is then 00557800. 

After the cards are read Into the system, the SYSTEM RESET button Is 
depressed, the address of the device (disc) containing the operating 
system Is entered on the front panel, and the IPL button Is again 
depressed, thereby booting In the operating system. 

The Initial Configuration Load (ICL) deck of cards contains three basic 
record formats. The following sections provide descriptions for each 
format. 

Initial Configuration Load (ICL) records are read from a default or 
selected peripheral device. The ICL records are converted Into In 
formation that Is used to Initialize the 256- x 32-bit Configuration RAM 
(CR) contained In the 32/70 Series Central Processor Unit (CPU). 
Information contained In the CR Is used by the CPU to address and main- 
tain the status of the 128 possible devices and the 112 possible 
Interrupts. 

Initial Configuration Load records must be in the following ASCII or 
Hollerith formats: 



Format #1 *DEVXX«FCILCASA (,NN) 


where: 

*DEY defines that the record contains a controller 

definition entry. 

XX is the hexadecimal address that will be used 

by macro level Input/output Instructions to 
address the controller. 

■ is a necessary delimiter. Each letter to the 

right of this delimiter represents one 
hexadecimal digit (four binary bits). 

F flags used by the CPU for Input/output enulatlon. 

Presently, this field Is always zero. 

C defines the class of controller being emulated. 

Presently, this field can contain one of the 
following values: 

0 « LINE PRINTER 

1 - CARO READER 

2 ■TELETYPE 

3 » INTERVAL TIMER 

4 ■ PANEL 

5 to D ■ Unassigned 

E • ALL OTHERS 

F • EXTENDED I/O (32/75 ONLY) 

IL Is the hexadecimal interrupt level of the Service 

Interrupt (i.e., priority levels 14ig through 
23-j5> for the defined controller. 

CA Is the hexadecimal controller address as defined 

by the hardware switches on the I0M. 

SA Is the lowest hexadecimal device subaddress 

used by the controller. This field is 
normally zero when more than one device Is 
configured. 

( ) denotes optional parameter. 

' Is a delimiter that must be used when more than 

one device Is configured. 

NN Is a 2-diglt hexadecimal number that’ specifies 

the number of devices configured on the controller. 

NOTE 1: The subaddress (SA) field must reflect the follow- 

ing for the Teletype, Line Printer, Card Reader 

(TLC) controller: 

1. Card Reader Is subaddress 015 . 

2. Teletype Is subaddress lifi. 

3. Line Printer Is subaddress 2j$. 
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DEVICE ENTRY CARD 

* * 




*DEV78=0J,20,78,DQ 


; SOFTWARE 
DEVICE 
AOOR 



IOM CLASS 
0«LP 
I *CR 
2*TTY 
E* IOM 


PHY SEL 
BUS AOOR 
OF IOM 


UB AOOR 
00* CR 
01 « TTY 
02* LP 


SCRATCHPAD DEVICE. ENTRY 



R.AnSj 

pA=S 


IlN^iVL 

PH 

Y ADDR 

Isur AnnB l 

LOC 78 IN 

scratch pad 

0000 
0 3 

0001 
4 7 

1 

Tr 

lOl'llll 

§ 15 

0 

16 

1 1 1 1000 
17 23 

oocc 

24 27 

ooco 

2S 31 




SCRATCHPAD INTERRUPT ENTRY 


LOC A0 IN 
SCRATCHPAD 


, INT fi afis ypcrnp 


coooocccto 1 1 1 iood 

i ? 8 9 


IVL 
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SCRATCHPAD DEVICE ENTRY 



1 class ! 

| BITS 

DEFINITION 

ED 

m 

m 

m 


D 


D 

D 

CLASS 0 • ‘TIC 1 LINE PRINTER 

fl 

H 

□ 

fl 

CLASS 1 • 'TLC' CARO READER 

fl 



fl 

CLASS 2 • 'TLC' TELETYPEWRITER 




1 

CLASS 3 • ATOM INTERVAL TIMER 


1 


fl 

CLASS '£' STANDARD I/O CONTROLLERS 


B 


D 

CLASS *P I/O CONTROLLER 


INTERRUPT LEVEL 


BIT 08 *40 

BITS 00-16 PROVIDE THE ( 

INTERRUPT LEVEL 


1 THE I/O CONTROLLER 


PHYSICAL ADDRESS 
BIT 16-0 

BITS 17 • 23 PROVIDE THE I/O CONTROLLER OOM| PHYSICAL ADDRESS, WHICH 
MUST MATCH THE IQM'S ADDRESS SWITCH CONFIGURATION 


SUBADDRESS 

BITS 28 31 PROVIOE THE SUBADDRESS OP SPECIFIC I/O DEVICE 

NOTES: 1. DEVICE ENTRIES ARE IN SCRATCHPAD ADDRESSES 00-7P. 

2. CORRESPONDS TO THE SCRATCHPAD ADDRESS. 

3. DEVICE ENTRY SCRATCHPAD ADDRESS CAN ALSO BE OBTAINED PROM 
THE INTERRUPT TABLE ENTRY. VECTOR FIELD (REFER TO FIGURE 6*60). 


Format - Scratchpad Device Entry 








I CL INTERRUPT ENTRY FORMAT 


Format #2 *INTXX«RS 
where: 

*INT defines that the record contains an Interrupt 
definition entry. 

XX Is the hexadecimal interrupt priority level 

that is to be emulated. 


■ Is a necessary delimiter. Each letter to the 

right of this delimiter represents one hexa- 
decimal digit (four binary bits). 

R Is the hexadecimal RTOM board number to which 

the Interrupt XX Is assigned. 

S Is the hexadecimal subaddress on the RTOM board 

to which the interrupt XX is assigned (In one's 
complement). 

NOTE 1: RTOM physical controller address 79i* Is RTOM 

board number 1 t address 7A-jg Is RTOM board 
nuirter 2, etc. 


NOTE 2: 
NOTE 3: 
NOTE 4: 

Format >3 *EN0 


Real-Time Clock hardware Is connected to subaddress 
6] 6 on the RTOM board. 

Interval Timer hardware Is connected to subaddress 
4^g on the RTOM board. 

RTOM physical controller addresses must be 79ig 





where: 

*£N0 is the last record of an Initial Configuration Load 

(ICL) deck. This record signifies the end of 
the load process. 

EXAMPLES OF 
INITIAL 

CONFIGURATION *DEV04-0E140100,04 
LOAO (ICL) 

- RECOROS The device entry above specifies the following information: 

1. The 32/55 Input/output conmands will address the controller 

as 4i 6* 

2. The ",04" is an optional parameter that specifies that 

there are 4^$ devices on the controller. There will be 
four entries defined in the Configuration RAM (CR). The 
32/55 Input/output conmands will address the devices 
4S 4]6» 5i6, 6i6, and 7ig. 
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3. The controller Is an "E" class controller. 

4. The priority of the Service Interrupt (SI) Is 14jg. 


Assigning a priority to a controller has the following 
Implications: 

a. The Transfer Interrupt location for priority 14jg Is 10016. 

b. The Service Interrupt vector location for priority 14ifi 
Is 140 16 . 

c. The emulation I0C0 will be stored at location 700J6* 

d. The Interrupt control Instructions (l.e., 01, El, RI, 

AI, OAI) will control the interrupt on the controller 
by addressing priority 14jg. 


5. The physical address of the controller Is Oljg. 



*INT28»16 NOTE: 28 ♦ 80 ■ A8 (location In scratchpad) 

The Interrupt entry above specifies the following Information: 

1. The 32 Interrupt control Instructions (l.e., 01, El, RI, 

AI, DAI) will control the Interrupt on the RTOM by 
addressing priority 28jg. 

2. The mmber of the RTOM board Is 1. 

3. The subaddress on the RTOM board is 6]$. (one's complement) 

A sample Initial Configuration Load 0CL) Deck Is given In 
Figure i* 


INTERRUPT ENTRY CARD 




SCRATCHPAD INTERRUPT TABLE ENTRY 



VECTOR 


BIT 06 • 0; 
BIT 08-1; 

IOM ENTRY: 


BITS 09-15 PROVIDE DEVICE VECTOR (IOM ENTRY! 

BITS 09-15 PROVIDE THE RTOM ENTRY. ^ ^ £ 




IF BIT 06 • 0; BITS 09-15 PROVIDE THE SCRATCHPAD AODRESS OF THE 

DEVICE ENTRY (REFER TO FIGURE 5 51 FOR FORMAT) AND ALSO 
CORRESPOND TO THE COMMAND DEVICE OR TEST DEVICE 
INSTRUCTION DEVICE ADDRESS FIELD. 

RTOM ENTRY: 

IF BIT 08 • 1; BITS 09 11 PROVIDE THE THREE LEAST SIGNIFICANT BITS 

OF THE RTOM PHYSICAL ADDRESS. (FOUR MOST SIGNIFICANT BITS 
OF PHYSICAL ADDRESS ARE (1111 

BITS 12-15 PROVIDE THE FOUR BITS OF THE RTOM INTERRUPT 
LEVEL SUBADDRESS. 


NOTES: 1. INTERRUPT TA8LE ENTRIES ARE IN SCRATCHPAD AOORESSES 00-81. 

AND 92-FF .OF THESE ADDRESSES. ADDRESSES 94-A3 ARE IOM 
ENTRIES. AND THE REMAINING ADDRESSES ARE RTOM ENTRIES. 

2. SCRATCHPAD INTERRUPT TABLE AOORESSES ARE OBTAINED BY 
ADDING 80 h TO THE INTERRUPT LEVEL. 


Format - Scratchpad Interrupt Table Entry 
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EXAMPLE 





tWffi ' 

REAO ASCI! CAM REAOER 10C0 

CARTRIDGE OISC WITH TWO RUTTERS 

NOYINC-HCAO OISC 

$• TRACK m TARE 

SRNC 

AOS 

PRIMARY CARS READER 
PRIMARY LIRE PRINTER 
PRIMARY TELETTRE 
ROWER RAIL/AUTO RESTART 
SYSTEM OVERRIDE 
MEMORY RARITY TRAR 
CONSOLE INTERRUPT 
NONPRESENT fWORY 
UMOERIMEB INSTRUCTION TRAR 
RRXYILECE VIOLATION 
CAU. MONITOR 
REAL-TIME aOCK 
ARITWETIC EXCEPTION 
OTERNAL INTERRUPT 
EXTERNAL INTERRUPT 
EXTERNAL INTERRUPT 
EXTERNAL INTERRUPT 

LAST CARO 

IRS IS OCYICT OERENOENT ANO REPRESENTS TWO ™ " 

THE RIRST BEING ALL ZEROS AND THE SECOND 
V REAS TXC FOLLOWING RECORDS. 

m Initial Configuration Load (la) Dock 




ICL 


Interrupt Level Sub Address ICL 


01 

12 

13 

24 


25 

RTOM #1 26 

(2117) 27 

WITH 28 

INTERVAL 29 

TIMER 2A 

I 28 

2C 


2D 

2E 

2F 


1(9) F 
E 
D 
C 
8 
A 
9 
8 
6 
7 
5 
4 
3 
2 
1 
0 


* 


30 2(A) F 

31 E 

32 D 

33 C 

34 B 

35 A 

RTOM n 36 9 

(2118) 37 8 

WITHOUT 38 7 

INTERVAL 39 6 

TIMER 3A 5 

3B 4 

3C 3 

3D 2 

3E 1 

^ 3F 0 


T 

RTOM 3, 4, y, etc. 

Interrupt, Sub Address (ICL Card), Logic Relationship 
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TRANSFER SCRATCHPAD TO REGISTER INSTRUCTION FORMAT 


OP CODE 

R d r s f 

NOT USED 


0 5 

6 8 9 11 12 15 16 31 

SCRATCHPAD ADDRESS 

▼ ' 

R S 





8 15 

r d 

DATA FROM SCRATCHPAD ADDR (R $ BITS 8-15} 



0 31 


TRANSFER REGISTER TO SCRATCHPAD INSTRUCTION FORMAT 


OP CODE 


NOT USED 


6 8 9 11 12 15 16 


31 

DATA TO SCRATCHPAD 

0 


31 





rsw 

SCRATCHPAD ADDRESS 





\ 


00 

Y01 

02 

03 

04 

05 
' 06 

07 

08 
09 
OA 
OB 
OC 
OD 
OE 

V° F 


>1/ u 

0F4 

OFC 

0E8* 

190* 

194* 

198* 

188 

18C 


0E4 

1A4* 


POWER FAIL SAFE TRAP 
SYSTEM OVERRIDE TRAP (NOT USED) 
MEMORY PARITY TRAP 
V NON PRESENT MEMORY TRAP 

^ MKirCC TMrn TMOTHI IPT TAM T D A n 




UNDEFINED INSTRUCTION TRAP 

PRIVILEGE VIOLATION TRAP 

SUPERVISOR CALL TRAP 

MACHINE CHECK TRAP 

SYSTEM CHECK TRAP 

MAP FAULT TRAP 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

BLOCK MODE' TIMEOUT TRAP 
ARITHMETIC EXCEPTION TRAP 


VECTOR LOCATIONS SHARED WITH RTOM INTERRUPTS 


PSD 
REQUIRED ON 


RTOM 


IPT LEVa 

m. 

00 

OFO 

13 

OEC 

27 

19 C 

28 

1A0 

7F 

2FC 


POWER FAIL SAFE INTERRUPT 
ATTENTION INTERRUPT 
CALL MONITOR INTERRUPT 
PEAL TIME CLOCK INTERRUPT 
INTERVAL TIMER INTERRUPT 
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POWER FAIL SAFE TRAP 
SYSTEM OVERRIDE TRAP 
. MEMORY PARITY TRAP 
' NOMPRESENT MEMORY TRAP 
UNDEFINED INSTRUCTION TRAP 
PRIVILEGE VIOLATION TRAP 
ARITHMETIC EXCEPTION TRAP 


PSW INTERRUPTS REQUIRED ON 
1ST RTOM 




00 

OFO 

01 

QF8 

12 

0E8* 

13 

OEC 

24 

• 190* 

25 

194* 

26 

198* 

27 

19 C 

28 

1A0 

29 

1A4* 

2A 

1A8 

2B 

1AC 

2C - 

1B0 

2D 

1B4 

2E 

1B8 

2F 

1BC 


POWER FAIL SAFE INTERRUPT 
SYSTEM OVERRIDE INTERRUPT 
MEMORY PARITY INTERRUPT 
ATTENTION INTERRUPT 
NONPRESENT MEMORY INTERRUPT 
UNDEFINED INSTRUCTION INTERRUPT 
PRIVILEGE VIOLATION INTERRUPT 
CALL MONITOR INTERRUPT 
REAL TIME CLOCK INTERRUPT 
ARITHMETIC EXCEPTION INTERRUPT 
EXT INT (J.KAIT for RTM) 

INTERVAL TIMER (RTM) 

EXT INT (TSS for 'RTM) 

EXT INT (reserved for RTM) 

EXT INT (reserved for RTM) i 

EXT INT (reserved for RTM) ^ 


* VECTOR LOCATIONS SHARED WITH PSD TRAPS 
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INTERRUPT STATES 




INTERRUPT LEVELS 


c 
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PSW MODE 


INTERRUPT PROCESSING 


IVL 


SUBROUTINE 
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System 32/75 Instruction .Set Works ess ion 


Introduction! 


The purpose of this worksession is to familiarise the student 
with the instructions used by the 32/75. / 

The student will be given the information to enter into memory 
and registers in order to execute the instruction. The student 
will .write down>the results observed after execution. 


Reference: 
SYSTEMS 32/75 


Referent- 


Manual 


1. Execute a "Supervisorial 
Location DaVa 


(SVC) instruction as follows 


Dava 

Comments 

C80bOACE 

SVC Instruction 

/0000030\ 

00000000 \ 

\ 

Secondary Vector 

OLD PSD1 

00000000 

OLD PSD2 

80800050 \ 

NEW PSD1 

00000000 \ 

NEW PSD 2 

00000000 > 

^ Call Field 

EC000050 

\ SVC Routine 

00000024 

Primary Vector 


00020 CR06OACE SVC Ir 

00024 /0000030\ Seconc 

00030 / 00000000 \ OLD PS 

00034 / 00000000 \ OLD PS 

00038 / 80800050 \ NEW PS 

0003C / 00000000 \ NEW PS 

00040 / 00000000 \ Call I 

00050 / ’ EC000050 \ SVC Rc 

00180/ 00000024 Vrima: 

Set/P.C. to 00020 \ 

Pr'ess Instruction Step \ 

;PSD1 - \ 

Loc"; 00040 * 

Why does PSD1 and Loc. 40 appear as they do? 


V 
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6<uM ^ <S 

0O oC l 



Execute a "Set CPU 

" (SETCPU) 

instruction as follows: 

Location 

Data 


Comments 

00060 

2C090002 


SETCPU Instruction 

GPR 0 

00031000 


Mode bits in. Reg. 0 

PSD1 * 




Execute a "Read CPU Status Word" (RDSTS) instruction as 
follows : 

Location 

Data 


Comments 

00070 

00090002 


RDSTS Instruction 

Set P.C. to 00070 




Press Instruction 

Step 



GPR 0 - 




Why does the CPU status word 

appear as 

it does? 

Execute an "Enable 
instruction. 

Arithmetic Exception Trap" (EAE) 

Location 

Data 


Comments 

00074 

00080002 


EAE Instruction 

Set P.C. .to 00074 




Press Instruction Step 



PSD1 - 




What is the meaning of bit 7 

in PSD1? 


Execute a "Block External Interrupts" 

(BEI) instruction. 

Location 

Data 


Comments 

00078 

00060000 


BEI Instruction 

Set P.C. to 00078 




Press Instruction 

Step 




PSD1 = 
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Note : Re-execute the RDSTS instruction to look at the CPU 

status word. 

Set P.C. to 00070 

Press Instruction Step 

GPR 0 - 

What is the meaning of bit 26? 



DAY 5 


INSTRUCTION SET 

SCRATCHPAD & INT/TRAP - WORKSESSION 


REFERENCES : 

32/70 SERIES 
REFERENCE MANUAL 
• SECTIONS III & VI 


WORKBOOK 


Objective: State the purpose and function of Scratchpad. 

Interpret ICL Device Entries and Interrupt 
Entries in Scratchpad. 

Define the TRAP and Interrupt structure of 
a 32/70 Series computer. 
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1 . 


Where is scratchpad located? t>-£ <4 


Mk B IrGCft-rts A/J 3&0 - (z>EO 


2. What is the purpose of scratchpad? LI AS XVFP P&fc. 

E&zik'AM. , (P^£jZ-f—2£){K. f , Z tfT , /kioKirf 

ITa 'TzaRuPT PHH4.r#L,o6K fiL 

3. Given the following ICL card define: 

(A) The device address for CD/TD instructions 

lo 

(B) The class of IOM ^ 

t -JTtfM 

(C) The interrupt level (SI) 

(D) The IOM physical address 


(E) The device subaddress 




(F) At what location in scratchpad will this 
device entry be located? 

\0 


4. For the above question, where on scratchpad will the 
interrupt entry be located? f 80 t 


5 . What is contained in the RHW of an interrupt entry in 
scratchpad? j/h*. - 


6. Given the following ICL card *1 ni 04 9 define: 

(A) What is the interrupt level? 04 


(B) The RTOM physical address? 


11 


(C) What subaddress on the RTOM is the interrupt 
connected to? _ 

9 
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In a device interrupt entry in scratchpad, what, do bits 
8 thru 15 reference? 

-T~ ^ Ktaiaa 


8. In a transfer scratchpad to register instruction - in 
what registerJLs the scratchpad address located? Which 

bits? % .. . fetfegsg J Zi=Ll 

^6 > 


9. List the indications observed on the System Control 
Panel when a non-present Memory Trap ocurrs, without 
traps enabled. 

m ArcK\f<i 

Na i T 

V&A -=> Ty/L 

10. When a trap halt ocurrs, where could further information 
be obtained to aid in isolating the problem? 

S'bO > ' S4o 



11 . 


How are traps enabled in the PSD mode? 


$ bt ~ CPO 


12. How are traps handled when enabled in the PSD mode? 

£.«fh,„r+ TV L -*Tt6 ■*"*> & P-o ° T1 *S Cr 


13. How are traps enabled in the PSW mode? Q . hnU ie Tw kc r^pV* 




c o -» 


14. In the PSD mode, what interrupts are required on the 1st 

RT0M? 3 E*1L ZutLy. Ajlh&zs, 

QsJL —JSiZL a Tlst^Ci 

_ - 7 

fiTtn Q.S. • 

15. How is the "Arithmetic Exception Trap" enabled and what 

bit in the CPU status word is set when the trap is en- 
abled? EruhU (rYcy+t** &t~f P / 


&±1 a£ PS 1 > l/o ov)M (oe, 





( 

» 

DAY 6 
SECTION 6 

( RTOM 



f f X 

y 


O 



t 


REAL TIME OPTION MODULE 



RTOM MODEL 2117 WIRE/WRAP 
.2118 WIRE/WRAP 
2345 COPPER 


* SYSTEM REQUIRES AT LEAST ONE AND MAY HAVE 7 MAX 

• THE SEL BUS INTERRUPT CONTROL LINES PROVIDE FOR 112 INTERRUPT LEVELS 



• THE INTERRUPT STRUCTURE IS FULLY PROGRAMMABLE BY THE USER TO MANIPULATE 
THE PRIORITY OF ANY INTERRUPT EVENT. 




DATA LINES 
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RTOK 'EXTERNAL INTERRUPT' FLOW SEQUENCE 


a\ 

i 

4> 


CPU 


4 JE 

L_ 


SCRATCHPAD 



Ui 

Z 

3 


< 

i- 

< 

a 




EXTERNAL 

STIMULUS 


% 

ENCODER 

QUEUE 



'4 

2:1 MUX 






ra 

? 

P" 

_ 45 . 





— tst ~ 

1C 



COMPLIMENT 

r~ 



INT LVL 



F 


■ 

• i 

LEOIP 

\l 

7 

m 

■ 

IHX&HI 


/' 

0- 


LEVEL 

CONTROL 

GATING 



r 

7 BIT SHIFTER 


/ 1 

rEXTERNAt 

LEVEL 
INTERRUPT 
-4 .LOGIC 


IPOL 


lintr »_ 

p.« f / 

LDVINJROO-15 
PIC 






( y ■ 












PRIORITY 

(NOOOCA 


ATOM 
AOOUfSS 
Of COM IOGIC 


SUtAOOAfSS 

SELECTOR 

LOGIC 


transfer 

OCCOOf 

10GC 


IOT70-Za 

two** 


EXTERNAL I 

| STIMULUS * 

4 0 °* W 13 

TO ■LOCKS 
4.S ANO 10 
^ LOUT (TO •LOCK I7| 

> HAST* (TO SLOCKS 4 ANO M 

> LICT (TO •LOCKS4. S ANO 111 

> l MOOT |TO INTI AVAL ININ CON TOOL SLOCK « 

> AOVXF A 



1 1 MRST^ 

— 

LfVfL 

CONTROL 

H 

AfCLlVf AS 

1 



s — impm; 

GATING 



LfCT J 

L 



LDt?»Sl 




isag&iiAi 

LRtNTAQP IS 

LACTQQ IS 

Mtoir 



EXTERNAL 
LfVfL 
INTI rauft 
LOGIC 
X If 


LDVINT A0001. OSH, 10. II IS 


rruvttogm 


If ™S 1»SL* ! | AfALTlMf 

LAIC CtOC * 

— - i ANO CONTROL |7 


LDTOtpy. It i 
LfXCLK 


jlJOH* 

•*"* LWOOT 

1 OAT mM 

TRANSFER 

LOGIC 

k i 

1 t 




LWOOT A 

7 17 


TIMfR 

CONTROL 


INTfRVAL 

INKER 



TTrrrrr rr 





SEL 32 INTERRUPT STRUCTURE 








OPERATION OF LIPOL 


When LEO IP goes FALSE (HIGH) to enable shifting, the EXCLUSIVE OR'S 
have high outputs. A zero (VS compl.) coming out of the shifters Is 
a HIGH, qualifying the HAND gate, driving LIPOL LOW. If, In any 
bit period a shifter shifts out a "LOW", the NANO Is defeated and 
attempts to drive LIPOL high. However, If a higher priority level 
Is holding LIPOL LOW at this time, the EXCLUSIVE OR on the board 
that Is shifting out a LOW will output a LOW and set Its disabling 
flip-flop, which will Inhibit this board from further contention 
for LIROL. 

The one level which Is able to shift out all seven bits will generate 
LINTR, notifying the CPU that there Is a seven bit code to be examined. 
After CPU firmware knows the Identity of the winning interrupt. It 
acknowledges the Interrupt with an RSTX SELBUS Transfer, which causes 
the Interrupt to go active and terminates LINTR, allowing another cycle. 

While this level Is active, It continues its contention for LIPOL, 
winning until a higher priority Is contending also. 



I CL INTERRUPT ENTRY FORMAT 


Format #2 


Format 13 


EXAMPLES OF 
INITIAL 
CONFIGURATION 
LOAD (ICL) 
RECORDS 


*INTXX«RS 


where: 

/ 

*INT 

defines that the record contains an Interrupt 
definition entry. 

XX 

Is the hexadecimal interrupt priority level 
that Is to be enulated. 

9 

Is a necessary delimiter. Each letter to the 
right of this delimiter represents one hexa- 
decimal digit (four binary bits}. 

R 

Is the hexadecimal RTCM board number to which 
the Interrupt XX Is assigned. 

S 

Is the hexadecimal subaddress on the RTOM board 
to which the interrupt XX Is assigned (In one's 
complement). 

NOTE 1: 

RTOM physical controller address 79i § Is RTOM 
board number 1. address 7Ajg is RTOM board 
number 2, etc. 

NOTE 2: 

Real-Time Clock hardware Is connected to subaddress 
61 6 on the RTOM board. 

NOTE 3: 

Interval Timer hardware Is connected to subaddress 
4ig on the RTCM board. 

NOTE 4: 

RTOM physical controller addresses must be 7916 
or above. This convention allows a maximum 
of seven RTCM boards to be defined on a single 
32 system. Seven RTOM boards will support 
II275 Interrupt levels. 

♦END 

• 

where: 

*END 

is the last record of an Initial Configuration Load 
(ICL) deck. This record signifies the end of 
the load process. 


A device entry: 

*DEV04»0E1 40100, 04 

The device entry above specifies the following information: 

1. The 32/55 input/output conmands will address the controller 

as 4]6. 

2. The ",04" Is an optional parameter that specifies that 

there are 4^6 devices on the controller. There will be 
four entries defined In the Configuration RAM (CR). The 
32/55 Input/output conmands will address the devices 
as 4]6, 516, 616. and 775. 


\ 

1 ^: 







INTERRUPT ENTRY CARD 



SCRATHPAD INTERRUPT ENTRY' I RTOM I 






SCRATCHPAD INTERRUPT TABLE ENTRY 


1 1 

i i 

i i i 



i ( t 

IVL ADDRESS 


mnni 

i 1 t 1 1 t 1 i i 1 1 1 I 1 1 


0 1 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 


INTERRUPT FLAGS 

BIT 

DEFINITION 

0 

RAM LOAOED 

1 

I/O IN PROGRESS 


2 1000'S REQUIRED 

H 

ARITHMETIC EXCEPTION PENDING 

WM 

REFETCH WITH IGNORE ADORESS STOP 

5 

ACTIVATE/DEACTIVATE INTERRUPT ISSUED 

0 * DEACTIVATE ISSUED 

1 - ACTIVATE ISSUED 

6 

REQUEST INTERRUPT ISSUED 

■ 

ENABLE/DISABLE INTERRUPT ISSUED 
0 - DISABLE ISSUED 
* 1 • ENABLE ISSUED 



VECTOR 


BIT 08 ■ 0; BITS 09*15 PROVIDE DEVICE VECTOR (IOM ENTRY) 

BIT 08 » 1; BITS 09*15 PROVIDE THE RTOM ENTRY. 

IOM ENTRY: 

IF BIT 08 - 0; BITS 09*15 PROVIOE THE SCRATCHPAD ADDRESS OF THE 

DEVICE ENTRY (REFER TO FIGURE 5 51 FOR FORMAT) AND ALSO 
CORRESPOND TO THE COMMAND DEVICE OR TEST OEVICE 
INSTRUCTION DEVICE ADDRESS FIELD. 

RTOM ENTRY: 

IF BIT 06 • 1; BITS 09 11 PROVIOE THE THREE LEAST SIGNIFICANT BITS 

OF THE RTOM PHYSICAL ADDRESS. (FOUR MOST SIGNIFICANT BITS 
OF PHYSICAL ADDRESS ARE (1111 

BITS 12*15 PROVIDE THE FOUR BITS OF THE RTOM INTERRUPT 
LEVEL SUBADDRESS. 


NOTES: 1. INTERRUPT TABLE ENTRIES ARE IN SCRATCHPAD ADORESSES 80*61. 

AND 92-FF.OF THESE ADDRESSES. ADDRESSES 94*A3 ARE IOM 
ENTRIES. ANO THE REMAINING ADDRESSES ARE RTOM ENTRIES. 

2. SCRATCHPAD INTERRUPT TABLE ADDRESSES ARE OBTAINED BY 
AODING 80 h TO THE INTERRUPT LEVEL. 


Format - Scratchpad Interrupt Table Entry 












Table 1-2. . P1A Connector Assignments 


{ > 

Table 1-3. PIC Connector Assignments 


Pin 

Signal 

1 

2 

3 

10VINTR00 

4 

L X 101 

5 

LDVINTR01 

6 

LX 100 

7 

L0VINTP.O2 

8 

LX 1 02 

9 


10 

LX 103 

11 

Ll)V;n7R03 

12 

LX 104 

13 

LX 1 05 

14 


15 

LDVINTM4 

16 

1X106 

17 

LDVINTROS 

18 

La .07 

19 

L n VINTR06 

20 

LX 1 08 

21 


22 

LXI09 

23 

LL7INTR07 

24 

LXilO * 

25 

LXI11 

26 


27 

LDVINTR08 / — - 

28 

LX 1 12 ' 

29 

L0VNTR09 ^ 

30 

L X 1 1 j 

31 

1X114 

32 


33 

LDVINTR10 

34 

LX 1 15 

35 

LDVINTR11 

36 


37 


38 


39 

'.ovr ’Ri2 

40 


41 

LDV1VTR13 

42 


43 

L£X.CL< 

44 

45 

L0VINTR14 

46 


47 

LDVIS :R15 

48 



Pin 

Signal 

1 

+5V 

2 

+5V 

3 

LRILVLOO 

4 


5 

LRILVLCi 

6 


7 

LRILVL02 

8 


9 

GNO 

10 


11 

LRILVL03 - s y 

12 


13 


14 

GNO 

15 

LRILVL04 

16 


17 

LRILVL05 

18 


19 

LRILVL06 

20 


21 

GNO 

22 


23 

LRILVL07 

24 


23 


26 

GND 

27 

. LRILVL08 

29 


29 

LRILVL09 

30 


31 

LREALTCLK 

32 

GNO . ' 

33 

LRlLVLlO V " 

34 


35 

IRIIVIII 

36 


37 

LI NT VO 

38 

GNO 

39 

LRILVL12 

40 


41 

LRILVL13 

42 


43 


44 

GNO 

45 

LRILVL14 

46 


47 

LRIL-VL15 

48 


49 


50 

GND 






Interrupt 
(Relative Physical 
Priority 

and Subaddress On 
RTOM Board) 

RTOM 

Subaddress 
On ICL 
Deck 

Interrupt 
Level (16) 

. Interrupt Definition 

* 

0 

15(F) 

Level 0 

% 

Power Fail Safe/Auto Start Interrupt 

1 

14(E) 

Level 1 

System Override Interrupt 

2 

13(D) 

Level 12 

Memory Parity 

3 

12(C) 

Level 13 

Attention Interrupt (Console Interrupt. 

4 

11(B) 

Level 24 

Nonpresent Memory 

5 

10(A) 

Level 25 

Undefined Instruction 

6 

9 

Level 26 

Privilege Violation 

7 

8 

Level 27 

J 

Call Monitor 

8 

7 

Level 29 

Arithmetic Exception 

9 

6 

Level 28 

Real-Time Clock 

10 

5 

Level 2A 

External Interrupt (J. Wait if RTM 6.1) 

11 

4 

Level 2B 

Interval Timer 

12 

3 

Level 2C 

External Interrupt (T.S.S.) 

13 

2 

Level 2D 

External Interrupt 

/ Reserved for 

14 

1 

Level 2E 

External Interrupt > RTM Software 

15 

0 

Level 2F 

External Interrupt J 


First RTOM Internal Priority Interrupt Levels 
RTM/PSW Mode 



Interrupt 
Relative Physical 
Priority 

and Subaddress On 
RTOM. Board) 

RTOM 

Subaddress 
On ICL 
Deck 

Interrupt 
Level (16) 

Interrupt Definition 

» 

. 

0 

15(F) 


. 

1 

14(E) 



2 

13(D) 



3 

12(C) 

Level 13 

Attention Interrupt (Console Interrupt 

4 

11(B) 


• 

5 

10(A) 



6 

9 



7 

8 

Level 27 

Call Monitor 

8 

7 



9 

6 

Level 28 

Real-Time Clock ' } 

10 

5 



n 

4 

Level 7F 

Interval Timer 

12 

3 



13 

2 



14 

1 



15 

0 




1st RTOM assignments for PSD Mode or MPX. 







\ 


ICL 




Interrupt Level 


RTOM #1 

(2117) 

WITH 

INTERVAL 

TIMER 




00 

01 

12 

13 

24 

25 

26 

27 

28 
29 
2A 
2B 
2C 
20 
2E 
2F 


Sub Address ICL 



Logic 

Mnemonic 


00 

01 

02 

03 

04 

05 

06 

07 

09 

08 

10 
n 
12 

13 

14 

15 



v.£ 




t 


( 


RTOM #2 
(2118) 
WITH- . 
INTERVAL 
TIMER 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 
3A 
38 
3C 
3D 
3E 
3F 


2(A) F 00 

E 01 

0 02 

C 03 

B 04 

A 05 

9 06 

8 07 

7 08 

6 09 

5 10 

4 11 

3 12 

2 13 

1 14 

0 15 


T 

RTOM 3, 4, 

X 


tfo 



<+3 

So 





M»Jf 

* 

V 

& < 

4 co * 

e 


0 I 

1 

o » 
o 3 

0 w 


DO 
0 \ 



RTOM 


2345/2117 ^ 

U1 3/010 


\il 

MSB _J 



RTOM address selection (1st 
RTOM • 79] 5 ). Subsequent RTOM's 
are addressed 7A through 7E. 



Real time Clock rate Selection, 
selection of Interval Timer to 
interrupt level sub-address 4 
or 11 and selection of external 
Interrupt to Interrupt level 
sub-address 4 or 11. 


e 


U1 33/024 


Rl^PF/^iVl® 




vf r V > /% 



Selection 
levels 00 
Real Time 
interrupt 



L Lo EXT 


1 EXT 
1 SYS OVR 


of enable to RTOM 
S 01, selection of 
Clock or external 
to subaddress 09. 



U158/K08 ?High/LowFreq Selic# 


# • • • 1 

• • • 

Low 

High 

4 • • • 



r 1 1 * i ui __ 





I L300 nS “1 

1 600 nS 1 

1 .2 -uS 1 

l 4.8 uS 




Interval Timer, high & low 
frequency selection. Note: 
only one jumper may be 
Installed in each of the two 
groups (high frequency and 
low frequency). 


0 



© Mutually Exclusive 
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RTOM 'INTERVAL Tlw* JUMPERING 



SEL DATA BUS 


LINTCNTZ 








_ 

SYSTEMS Technical Support Bulletin 

EMCMEeaiNC LAKXUTOMES • • 1 


1 T i— RTOM, Model No. 2345, Jumper Configurations 

TSB Number 

0014 

Product 

SEL 32 

Model Number 

2345 



This bulletin contains the -jumpering required to 
configure the new copper P.TOM either .as the first or 
subsequent PTOM in the -system. Page 2 indicates the 
location and purpose of all jumpers contained on the 
board and Pages 3 through 5 give detailed jumpering 
information for the PTOM- . The new PTOM performs the 
same functions as the Model 2117 & 2118 wire wrap 
PTOM’s- 


CUSTOMER SERVICES DEPARTMENT 





TSS NO. 

0014 


TITLE 


RTOM, Model No. 2345, Jumper 


!onfjg 


urations 


Jumper configurations for the new Printed wire Board Assembly, 
Time Option Module (RTOM), Model No. 234S. 


Jumper Switch 

Locations Purpose 


013 RTOM address selection (1st RTOM ■ 

79^g) . Subsequent RTOM's are 
adcressed 7A through TS. 


0107 Real time Clock rata Selection, 

selection 'of Interval Timer to 
interrupt level sub-address 4 or 
il and selection of external 
interrupt to interrupt level 
sub-address 4 or 11. 


0133 Selection of enable to RTOM levels 

00 & 01, selection or Real Time 
Clock or external interrupt to 
•lever 09. 


0158 




Interval Timer, high & low fre- 
quency selection. Note: only 

one jumper may be installed in 
each of the two groups (high 
frequency and low frequency) . 


Real 


I 




'I’SB Number 0014 


Model #2145 RToM Jumper Assignments 


JL 


First 

RTOM 

Second or 

Subsequent 

RTOM 

- -- | .. . . . . 

To Assign 

Remove Jumper 

Add Jumper 

Logic* Sheet 
Location 

X 


Real-Tihie Clock tb 
IntertUpt teVel 09 

0111-2 To 0133-15 

0131-1 To U113-16 

11 


X 

EJtteirnrtl Level 09 to 
RTOM Interrupt Level 
09 (Disable Reiil-TimU 
Clock) 

0133-1 To 031-16 

0133-2 To 0133-15 

ll 

X 


Constaht Ehabid td 
RToM iHterrURt Level 
00 (RoWet Fail 
IhtettUpt Level lor 
the Fltst RtoM lh 
the flysteri) 

Ulll-8 to 0111-9 

0l3l-? To 0131-10 

11 


X 

SoltwUte tenable td 
RTOM IhtettURt Level 
00 (Fot the Sedond ot 
Subsequent RtoM 1h 
tile Oyetehl) 

Uill-t to Olii-id 

0113-8 Td 0l3l-9 

11 

X 


| Cohsteht. tenable to 

RTOM IhterirUpt Levdl 
01 (Systeirt OVetirlde 
IrttetrUpt tor the 
telrst rtoM In the 
System) 

1 

0131-6 To 0111-11 

0111-5 Td 0113-12 

11 


X 

Soltwate tenable td 
rtoM interrupt Level 
Ol (Fdr the Second 
ot Subsequent RtoM 
lh the SyUtem) 

0111-5 To 0111-12 

0l3l-6 To U133-11 

• 

11 
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Model #2345 RTOM Jumper Alignment? TSB Number 001 4 


First 

RTOM 

Second or 

Subsequent 

RTOM 

To Asaigp 

/ 

Remove Jumper 

Add «lU ro P a F 

Logic Sheet 
location 

X 


Real-Time ClocX tq 
an External PlocK 

Hi 07-2 TO H 1Q7-1& 

U107-1 TQ W107-16 

H107-? To H107-14 

11 

X 


Real-Time ClocX tQ 
120 hz (Assuming 
120 \u at plB-lOQ) 

U107-3 TO H107-14 
U1Q7-1 To P107-16 

H107-? To H107-15 

H 

X 


Real-Time ClocX to 
60 Hz (Assuming 
120 llz at P1B-106) 

U1Q7-3 Tp H1Q7-14 
H107-2 To U107-15 

H107-1 To U107-16 

ll 

• X 

X 

Interval Timer Coupt 
Zero Interrupt to 
RTOM Interrupt Reyei 
04 

UI 07-7 To 11107-9 
HIO 7-5 To R107-12 

U107-7 To H107-10 

11 

X 

X 

External Revel tP RT°M 
Interrupt bevel 04 

U1Q7-7 T° U 107-10 

H107-B To U107-9 

11 

X 

X 

Interval Tiw e F count 
Zepo Interrupt to 
RTOM Interrupt Loyal 

U (B l6 ) 

H107-6 To H107-11 
HI 07-7 To H107-1Q 

H1Q7-5 To U107-12 

11 

X 

X 

External Level to 
RTOM Interrupt 
bevel 11 (Bjg) 

U107-5 To H107-1? 

! 

HIQ 7-6 TP U1Q7-11 

11 


To Select Interval Timer Coopt Rata, Install Only One Jumper in RacR 
of the two Groups (Low Frequency and High Frequency) 








Model #214!? fcroM Jumps t i 



ighmenta 


TSD Number 0014 


! 

Lo^lc Sheet 

Add Jumpet 

Location 



Ul50 Pin 4 to 13 

Sheet 5 

U15B Plh 3 to 14 

Sheet 5 

0150 Pin 2 to 15 

feheet 5 

Ul58 Pih 1 to 16 

Sheet 5 



0150 Pitt 0 to 9 Sheet 5 

0150 Pitt 1 to 10 Sheet 5 


Sheet 5 


0l5B Pitt 6 to ll 
0150 Plh 5 to 12 


Sheet 5 











































INSTRUCTION WORD 


DEVICE AUGMENT 

OP-CODE ADDRESS CODE FUNCTION CODE 


1 

% 

' 

—A 

* ' 

'N. 

1 

— N -s 

A" 

1 


— 

— 

— 

—A 

— 

— 

“ 

— 

— 

— 

— 

— v 


c 

1 M_U_ 

J u. 

X! X 

n 

! x j x k 

n 

XII 1 110 

0 

10 10 1 

0 

0 

UL 

L2J 


0 

0 

0 

0 

0 

0 

0 

0 


J 1 

2 3 

4 S 

6 7 

8 9 

10 n 

12 13 14 15 

16 

17 18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2c 

29 

30 

31 


X (8^251 • 1 

Y tB'T 261 • 1 
Z (BIT 271- 1 
2 (BIT 271-0 
LIBIT 28) • 1 
L (BIT 28/ * 0 
M|B»T 291-1 

M (Si* 29) • 0 


«0 

(BIT 301 

"l 

(BIT 31) 

SELECT COUNT RATE 

0 

0 

SELECT HIGH FREQUENCY PER TABLE 2-1 

0 

1 

SELECT LOW FREQUENCY PER TABLE 2*1 

1 

0 

1 

SELECT 120 Mi 

1 

1 

SELECT EXTERNAL CLOCK 


SPECIFIES READ TIMER. CAUSING THE 32-8IT CONTENTS OF THE TIMER TO BE 
LOADED INTO GPR 0 AS ILLUSTRATED IN FIGURE 2-11. 

SPECIFIES PROGRAM INTERVAL TIMER AND THAT SITS 27-31 ARE VALID. 

ENABLES (START) INTERVAL TIMER 

OlSABLES (STOP) INTERVAL TIMER 

LOADS BITS 00-31 FROM THE urR 0 INTO THE INTERVAL TIMER BITS 00-31. 

DOES NOT ALTER THE STORE COUNT. 

GENERATES MULTIPLE INTERRUPT. WHEN COUNT ZERO IS REACHED. GENERATE 
INTERRUPT. RELOAO INITIAL COUNT, AND CONTINUE COUNTING. 

GENERATES SINGLE INTERRUPT ON COUNT ZERO AND THEN 
COUNT NEGATIVE. 


RTOM Interval Timer Conmand Device Instruction Format 




1 f 1 

c 

1 1 

c 

i i 

1 1 L 

1 L -1 

f 1 t 

! 1 ! 

1 1 — ! 

0 12 3 

4 

5 6 7 

8 

9 10 11 

1? 13 14 15 

16 17 18 19 

20 21 22 23 

24 25 26 27 

28 29 30 31 
> 


32-BIT INITIAL COUNT FOR INTERVAL TIMER 


CPU/GPRO Load Count Format 


r 






RTOM PHYSICAL 


NOT 


N 





N 

ADDRESS 


USED 

0 10 0 

El 

X 

Y 

Z 

L | M ,R 0 ,»1 

U 

„l ,1, Mil 

1 

— l-L- 

1 1 0 1 1 ! 1 


O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


INTERVAL TIMER 
CONTROL CODE 
FROM BITS 25-31 
OF THE CD INSTRUCTION 
REFER TO FIGURE 2-B 


INTERVAL TIMER 
subadores$04 16 or b 16 


PROGRAM INTERVAL TIMER- 


DATA BUS 
MSB 


LSB 


IL..1 ,11111 


■LJ— L-l 1 » I ■ » ■ I 1 ■ » 


0 1 2-3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


] 


32-BIT INITIAL COUNT FOR INTERVAL TIMER F ROM GFR 0 


WDOT Control Interval Timer SEl Bus Format 
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THE CO SOFTWARE AOORESS OF THE INTERVAL TIMER 
IN THE RANGE OF 00 16 THROUGH 7F, e 


DEFINES THE INTERVAL TIMER AS A CLASS 3 DEVICE 


YY IS THE INTERRUPT LEVEL OF THE INTERVAL TIMER 
IN THE RANGE OF 14,q THROUGH 7f 16 


2 IS THE 4 LEAST SIGNIFICANT BITS OF THE RTOM PHYSICAL 
ADDRESS IN RANGE OF 9,*THROUGH 


OEFINESTHE SUBADORESSOF THE INTERVAL TIMER ON 
THE RTOM 


















TROUBLESHOOTING 



"BLACK BOX" AIDS IN DIAGNOSING INTERRUPT ACTIVE PROBLEMS 


Several users have asked for assistance in troubleshooting interrupt active problems they 
have been experiencing. The schematic below can be used to build a diagnostic aid for 
this condition. All components are readily available and inexpensive. 


Then this "black box" is hooked onto the SelBUS as indicated, it will display the 
hexadecimal number of the last active interrupt. As the interrupt level corresponds to a 
particular controller, this narrows the range of the problem rather quickly. 




Tire List 




Prom 

To 

From 

To 

From 

To 

l/l 

1/9 

2/1 

l/t 

3/1 

3/6 

l/S 

6/8 

2/8 

2/10 

3/1 

3/2 

1/8 

2/8 

2/9 

1/9 

3/3 

3/10 

1/8 

1/10 

2/1 1 

4/8 

3/4 

4/11 

1/11 

2/11 

2/12 

3/13 

3/5 

4/4 

1/12 

2/2 

2/13 

5/13 

3/7 

4/7 

1/12 

6/12 

2/13 

3/12 

3/8 

5/5 

1/13 

6/13 

2/14 

5/2 

3/9 

3/11 

1/14 

6/2 

2/15 

5/3 

3/14 

4/14 

1/15 

6/3 

2/16 

5/14 

3/14 

4/14 

1/16 

3/14 





1/16 

2/16 





4/2 

4/11 

5/1 

5/14 

6/1 

5/14 

4/3 

4/12 

5/5 

6/5 

6/1 

6/14 

4/6 

4/9 

5/7 

6/7 



4/7 

2/8 

5/7 

5/8 



4/10 

4/13 

5/8 

6/8 





5/12 

6/7 



From 

To 


From 

Jo 


1/1 

Pin 104 Backplane 


4/5 

Pin 85 Backplane 

182) 

1/2 

Pin 1 54 Backplane 


4/14 

♦5v Backplane (Pin 181 or 

4/1 

Pin 156 Backplane 


4/7 

Ground Backplane (Pin I or 2) 


Parts List Quantity Description 


74194 2 

74500 1 

74S04 1 

Hex Display 2 


Standard 74 Series TTL Integrated Circuit 
Standard 74 Series TTL Integrated Circuit 
Standard 74 Series TTL Integrated Circuit 
Standard 74 Series TTL Integrated Circuit 
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14 13 12 U 10 



+bV PIN 156 PIN 85 GHO 







(p 
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Real-Time Option Module (RTOM) Worksession 
Objectives: 

This worksession will reinforce the classroom presentation given 
by the Instructor to insure that you understand the purpose and 
characteristics of the RTOM and how it is used. 

Reference Reading: 

A. SEL 32 Architecture Course Student Workbook, Section on 
RTOM. 

B. 32/70 Series Computer Technical Manual, Page 1-8. 


1. What basic function does an RTOM perform? 

^ VvV 'vhVuA PraV'c/cS ■ 

Wv - t - Clock - 

2. How many Priority Interrupts can be assigned to an RTOM? 

/ (& 


-for- ■,ry L <-* v 


3. What would be an example of an External Interrupt? 

Pu}^/ r JlsfYc-Aj Tj„ r r 

/Z -e-/ky <C cns, /■».. c. f~ 

A. Explain what information is available to the CPU from 

this ICL card. *INT28=96 'X.H'Ctfi.ftu f>r P(l i o/Z ,\ T < L £'-> C 

LouA'** ~j l 5 ™ r ’ (KT®** - TVpiccd Addr^f W 

A % ~ SO, + £*sk fcJdlc r- 

5. Does the RTOM ever do transfers on the SEL Bus to Memory? 

If so, why? jJ D 


6. What could the external stimulus output from an RTOM be 
used for? ^ T < W 


7. What does the RTOM's RAM contain? 


r i 

PnocvV ^ 
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8. What, function does the 1st RTOM perform in the system? 

V. ■ V 3 i 0 1. . i upk 6 - A, ~i , ^ A* l 

^ V ' ' — ‘ ~ ; * 


/ 

V'i 






> ff < *; 


c> 1 t • * 


9. How many External Interrupts are available on the- 1st 
RTOM? 2nd RTOM? , , . « Q 

~L 15 V> 


- ' c/ ' 


10. What could the interval timer on the RTOM be used for? 


(JSV'Y^ 


11. What is the Physical SEL Bus Address of the 1st RTOM? 




12. How many RTOM's could be in a System? 






13. What Sub Address could be assigned to the Interval Timer? 

4- ox H (i) 

14. What difference does it make which Sub Address is 
assigned? How is the Sub Address assignment made? 

tU ^UddreSt d<h' r d<j . die. cMuy, S*> We, 
(\TcfVA h°«rd +tu A Iccrispt « titled’ 


15. What Sel Bus Priority is used on each RTOM? 

, • •• A >• .< / 7 • 

\)0 ^ 

16 . Which General Purpose Register in the CPU is used with 

the Interval Timer? ~ n4 


17. 


Write a short program to check out an interrupt level on 
the RTOM. 


i , 
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18. If you connected an external input line to LDVINTR12 on 
PIC, what interrupt level could you assign to this line 


and what Sub Address must you assign to it? 


o f __ 

C* v • 




3 . 


c? ■ / - 


19. What precaution should be taken when assigning INTERRUPT 


LEVELS to EXTERNAL INPUTS? 


l/<y i-fy pir i H 


20. List the 4 rates at which the interval timer can be 
clocked. 


W ; 


i 


o 


&A/}< 


63zr\K.(A ( | kT C 
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DAY 7 


SECTION 7 

CENTRAL PROCESSING UNIT 

SEL BUS 



(O 

v_y 


o 



7-1 


CENTRAL PROCESSOR UNIT (CPU) 

WORD LENGTH IS 32 BITS f 

• OVERLAPPED INSTRUCTION EXECUTION 

' 1.2 MICROSECOND INSTRUCTION EXECUTION (TYPICAL) 

• OVERLAPPED INSTRUCTION OPERAND FETCH 

.8 MIPS (STRAIGHT LINE CODE) C yi - v ' ; 

5A5K WHETS 

• MICROPROGRAMMED (firmware) 

150 NS per micro-instruction 

4K X 64 BIT ROM (000-FFF) /£*'•-* -"4- w f 

• STANDARD FLOATING POINT (firmware) 

• HAS 8 GENERAL PURPOSE REGISTERS ° ~ 7 

• HARDWARE/FIRMWARE MEMORY MANAGEMENT (MAPPING) ae s 

•OPERATES IN TOO MODES: 

ESK 32 ^ 

RTM OPERATING SYSTEM ONLY 
161 INSTRUCTIONS 
SYSTEM INTERRUPTS ON RTOM 
DIRECT ADDRESS 128 KW 
NO CLASS 'F' I/O 
I/O (address 128 KW only) 


RTM OPERATING SYSTEM 
161 + INSTRUCTIONS 

SYSTEM integrity TRAPS 
DIRECT ADDRESS 128 KW 
CLASS # F # I/O 
I/O (address 16 MB) 


321 7 


187 INSTRUCTIONS 
SYSTEM integrity TRAPS 
MAPPING (address 16 MB) 
CLASS # F' I/O 
I/O (address 16 MB) 



n 

v_> 




CENTRAL PROCESSING UNIT 



V 


( 


7-0 



7-3 


SYSTEM CONTROL PANELS 



SERIAL CONTROL PANEL - MODEL 2146 
PARALLEL CONTROL PANEL WITH SCPI - MODEL 2346 
SCPI - MODEL 2142 


o 



f ) 

V ^ 




CPU DATA STRUCTURE 




WCSOATA 


ms OAT A 


32/75 Data Structure 










CPU MICRO-ENGINE 


C 


n 


Cvcif* 

/ 


?#cs 

•V -• g X 

ft, r> f\) 


SELECTEO^ROM 

OATASTRUCtUR* 

\ 


I — 


DECODt ROM 
ADORESS MUX 


40 # LINES 
FROM 
OATA STRUCTURE 


16 LINES 
FROM 

OATA STRUCTURE 


!6 LINES 
FROM 

DATA STRUCTURE 


16 LINES 
FROM 
DATA STRUCTURE 


i 

STACK 


DECODE 

ROM 

2 


EXTENOEO 

TEST 

SELECT 


2-TEST 

SELECT 


W-TEST 

SELECT 


STEST 

SELECT 


*32 LINES WHEN IN PSW MOOE 


4:1 

MUX 


I SEQUENTIAL 
CONTROL 
CIRCUITRY 


BASIC 


TEST 


SELECT 


MICRO 

ADDRESS 

REG. 


♦1 

ADDER 


CROM 

48X4006 


H 

BASIC TEST 


ADDRESS 

0 


H 

SEOUENCE 

CONTROL 

8 


7 

CONTROL & 
EXT. CONTROL 

0 


10 

AMUX 

12 


13 

BMUX 

IS 


16 

ALU 

19 


20 

DESTINATION 

23 


24 


FILE READ SELECT I 

26 


27 

yoroers 

31 


32 

X-OBDERS 

35 


36 


P 

SHAREO 

H 

BITS 

47 



DECODE 

ROM 

1 


INTERNAL 

ORDER 

DECODE 


16 INTERNAL 
OROER 

— liSIS 


2:1 

MUX 




TO DATA STRUCTURE 


^ TO FILE READ IN 
DATA STRUCTURE 


L 


2:1 

MUX 


CREG 


Y 

ORDER 

DECODE 


32 LINES 
TO 

[DATA STRUCTURE 


X 

ORDER 

DECODE 


16 LINES 
TO 

IDATA STRUCTURE^, 


T 



f" \ 


i 

jn 
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|NQ|NU*ING wMiDAATOAiES 



HNICAL 


S 


UPPORT 


B 


ULLETIN 


TITLE 

CONFIGURATION JUMPERS 



TSB No. 

0107 A 

Product 

32/75A CPU/IPU 

Model No. 


Da t e 
6-11-80 


je following is a definition of the jumper settings at position 
K L2fV>on the "C" board (160-103438) of the CPU/IPU. 



SITION 


IN 


OUT 


1-16 

Enable High Baud Rate 

Disable High Baud Rate, 

2-15 

Enable Low Baud Rate 

Disable Low Baud Rate 

-1^3-14 

Enable Standard Baud Rate 

Disable Standard Baud Rate 

4-13 

Disable Trap 

Enable Trap 

.4^. 5-12 

TOT’ - 

IPU 4V 'I-PO U - 

CPU 

//IY 

^6-11 

psp/psw.jtpd.e_ 

PSW Mode Only £><£■ 

4r 7 -io 

Parallel Panel 

Serial Panel, 

8-9 

N/U 

N/U 

Jumper 

Position 4-13 



This jumper is used only in the CPU and only in a configuration 
under the RTM operating system. When in this configuration, it 
is required to have SELBUS P1B-33 hard wired to the desired RTOM 
EXTERNAL INTERRUPT. Level X'2A’ is recommended (RTOM PlC-33) . 

Jumper Position 5-12 

When this jumper is in, the 3 board processor becomes the IPU 
(INTERNAL PROCESSING UNIT) . When this jumper is out, the 
processor becomes the CPU (CENTRAL PROCESSING UNIT). When both 
processors are on the SELBUS, one must be a CPU and the other 
an IPU. 

Jumper Position 6-11 

This jumper must be in both the CPU and the IPU, enabling PSD 
mode. 

Jumper Position 7-10 

This jumper, when out, enables the Serial Panel and must be 
out in the IPU. 


CUSTOMER SERVICES DEPARTMENT P« r 1 0 f 

6901 West Sunrise Blvd., Fort. Lauderdale, Fla. 33313 


2 
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SEL BUS PRIORITY ENABLE JUMPER CONNECTIONS 


The sockets that are to be jumpered for SEL Bus priority are located on the SEL Bus terminator circuit card 
with coordinates: SI, S2, S3. When an IOM or MBC Is Installed, the appropriate jumper points are left OPEN 
(NOT JUMPERED). 

As an example, the following assignments are made for a given system; and the jumpered sockets would result, 
as Is Illustrated for SI, S2, and S3. 


Example of 
Assignment 


S3 


a. First MBC -» 1 

b. Second MBC- > 2 

c. FHD IOM * 4 

d. CO IOM > 6 

e. MT IOM > 8 

f. ADS IOM > 10 

g. TLC IOM > 21 

h. SCP IOM > 22 


of SEL Bus Priority 

Sel Bus Priority 


~OQ~ 


OO 


O 


O 


S2 

H5T? 


406444 


4 


* SI 


22 

* 


-* 1 2 3 -*8 49 +16—1 

3rd MBC 

Priority Not Enabled 
(Jumper Installed) 


L 


♦17 
Not Used- 


m 

O 

O 

f 

o 

o 









o 

o 


* SI is a 14 pin DIP 
socket; S2 & S3 
are 16 pin DIP 
sockets . 

PICTORIAL ILLUSTRATION OF SI, S2, S3 JUMPER SOCKETS OH 
SEL BUS TERMINATOR CIRCUIT CARD 


NOTE: EXAMPLE ONLY 


) 





SEL BUS LINES 


TAG 

LINES 


RESPONSE 

LINES 


PRIORITY 

INTERRUPT 

LINES 


MISC. 

LINES 


<^T)A?A ' "5 2""' " 

^ JdCTINATI ' UN 2 W~57 


4 


■ pn nr pRTORi 'TT 


7T" ' 'LlN£s\ 


(LTX) 


^MEMORY 

CLMEM) 

— > 

.CONTROL 0 

(LCNTO) 


^CONTROL 1 

(LCNT1) 


4' 1 ' 

(LRD) 


i ERROR 

(ET) 

• 


USY 


RETRY 


.TRANSFER ACKNOWLEDGE 


^READY 


.UNSUSCESSFUL 


(LUS) 


» 

4 

(LTA) ^ 

> 

* 


.INTERRUPT POLL (LIPOL) 

< — ^ 

^INTERRUPT REQUEST (LINTR) ^ 
^ENABLE INTERRUPT POLL (LEO^ 


JESTER 


CLOCK (LCLK) 


^TOP 


CLOCK 


(LSTSC) 


J/O INTERRUPT INHIBIT (LIPIN) 




/O RESET 


(LIORST) 




MORY TRANSFER REQUEST INHIBIT (LINH), 



Useful Test Programs 


Using the skills you have learned thus far, try these programs: 

* 

A. Clear Memory - This program will write the contents of GPRO into all memory 

locations except location 4. 


Procedure: Enter the following program. 




V 


\j" 



Location 

Hex 

Instruction 


0000 

000D0002 

SEA, NOP 


0004 

D420000C 

STW RO , 

C, 11 

0008 

F4C00004 

BIW Rl , 

4 


1. SYSTEM RESET 

2. HUN 


Observe program run for about .5 seconds. 

3. Read several locations to verify they are cleared. 



-address $ This program writes the address of the address through 
^memory. This is useful for troubleshooting suspected 
* address errors .in memory. 



Procedure: 1. 


Enter the following program. 


Location 

0000 

0004 

0008 


Hex 

000D0002 

D4A00000 

F4C00004 


Instruction 
SEA, NOP 
STW 1,0,1 
BIW 1,0 


2. System Reset 

3. Put X’C’ in Regl . (KB-ENTER C-WRITE-l/REG) 

4. Press and release run. 


Observe program run and halt. 

5. Read several locations to see that the data in a location 
equals its own location address. 


Example: location 100, oata * 100 
location 3F4, data - 3F4 



C. Add bit in memory - This program is useful in checking for a gross failure 

in the CPU. It is also a building block for future 
programsbecause it may be used as a subroutine to count 
things. The program adds bit 31 to location 100. 


Procedure: 1. Enter the following program. 


Location 


Hex Instruction 


0000 

0004 


A3880103 

EC000000 


ABM 31, 100 
BU 0 


1-45 



C. Add bit in memory (Continued)* 


2. System Reset 

3 . Run 

Observe program running continuously. 

The only indication the .program is running is the RUN indicator 
is lit. But we can see things happen by monitoring the ABM 
instruction executing on location 100. 

4. Use extended function #1 
KB - enter 100 

WRITE - MA 

EXTENDED FUNCTION - #1 

Now observe 'A' display has memory address 100 displayed and 
the 'B' display is constantly being updated. 
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SelBUS Pin Assignments 


r 

i 


Pin Signal Description 


1 

CND 

Oround 




*! 

2 

CND 

Oround 





3 

♦5vA 

Positive 

5 volts 

DC 

from 

power supply 

4 

♦5vA 

Positive 

5 volts 

DC 

from 

power supply 

5 

LD01 

Data bit 

01 • 



6 

LDOO 

Data bit 

00 




7 

LD03 

Data bit 

03 




S 

LD02 

Data bit 

02 




9 

LD04 

Data bit 

04 




10 

OND 

Oround 





11 

LD06 

Data bit 

06 




12 

LD05 

Data bit 

05 




13 

♦5vB 

Positive 

5 volts 

DC 

from 

battery backup 

14 

LD07 

Data bit 

07 



15 

LD09 

Data bit 

09 




16 

LD08 

Data bit 

08 




17 

LD1 1 

Data bit 

11 




18 

LD10 

Data bit 

10 




19 

OND 

Oround 





20 

LD12 

Data bit 

12 




21 

LD14 

Data bit 

14 




22 

LD13 

Data bit 

13 




23 

♦5vB 

Positive 

5 volts 

DC 

from 

battery backup 

24 

LD1 5 

Data bit 

15 



25 

LD17 

Data bit 

17 




26 

LD16 

Data bit 

16 




27 

LD19 

Data bit 

19 




28 

LD18 

Data bit 

18 




29 

LD20 

Data bit 

20 




30 

OND 

Oround 





31 

LD22 

Data bit 

22 




32 

LD21 

Data bit 

21 




33 

LCPUTRAP 

CPU trap 





34 

LD23 

Data bit 

23 




35 

LD25 

Data bit 

25 




36 

LD24 

Data bit 

24 




37 

LD27 

Data bit 

27 




38 

LD26 

Data bit 

26 




39 

CND 

Oround 





40 

LD28 

Data bit 

28 




41 

LD30 

Data bit 

30 




42 

- LD29 

Data bit 

29 




43 

♦5vB 

Positive 

5 volts 

DC 

from 

battery backup 

44 

LD31 

Data bit 

31 



45 

CND 

Ground 





46 

OND 

Oround 





47 

♦5vA 

Positive 

5 volts 

DC 

from 

power supply 

48 

♦ 5vA 

Pos i ti ve 

5 volts 

DC 

from 

power supply 

49 

LDT01 

Destination bit 

01 


50 

LDTOO 

Destination bit 

00 






SelBUS Pin Assignments (continued) 


Pin 

Signal 

Dti cr iption * 

51 

LDT03 

Destination bit 03 

52 

LDT02 

Destination bit 02 

53 

LDT04 

Destination bit 04 

54 

CND 

Ground 

55 

LDT06 

Destination .bit 06 

56 . 

LDT05 

Destination bit 05 

57 

LDT08 

Dsetination bit 08 

58 

LDT07 

Destination bit 07 

59 

LOT 10 

Destination bit 10 

60 

• LDT09 

Destination bit 09 — - 

61. • 

LDT12 

Destination bit 12 - ... 

62 

LDT11 

Destination bit 1 1 

63 

CND 

Ground 

64 

LDT13 

Destination bit 13^- 

65 

LOT 15 

Destination bit 15~— 

66 

LDT14 

Destination bit 14 

67 

LDT17 

Destination bit fi 7 \ 

68 

LOT 16 

Destination bit \16 ) 

69 

LDT19 

Destination bit r9 ' 

70 

LDT18 

Destination bit 18 

71 

LDT21 

Destination bit 21 

72 

LDT20 

Destination bit 20 

73 

LDT22 

Destination bit 22 

74 

CND 

Ground 

75 

LDTF 

Byte transfer tag signal 

76 

LDT23 

Destination bit 23 

77 

LREADY 

Ready signal 

78 

CND 

Ground 

79 

CND 

Ground 

80 

LSYNC 

Sync interrupt poll 

81 

LCLKE 

System clock early 

82 

CND 

Ground 

83 

CND 

Ground 

84 

LCLK 

System clock 

<#5 

LCLKL 

System clock late 

86 

CND 

Ground 

87 

gnd 

Ground 

88 

LSTSC 

Stop system clock 

89 

♦ 15v 

Positive 15 volts DC 

90 

♦ 15v 

Positive 15 volts DC 

91 

CND 

Ground 

92 

CND 

Ground 

93 

CND 

Ground 

94 

CND 

Ground 

95 

-15v 

Negative 15 volts DC 

96 

-15v 

Negative 15 volts DC 

97 

LCPUSC 

CPU stop clock 

98 

CND 

Ground 

99 

CND 

Ground 

100 

LCLP 

Clock problem 


f( "’V 
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Se 1 BUS Pin Assignment (continued) 

Pin 

Sign* 1 

Description 

101 

LINH00 

Memory busy inhibit 00 

102 

CND 

Oround 

103 

LINH01 

Memory busy inhibit 01 

104 

LRESET 

1/0 reset 

105 

LINH02 

Memory busy inhibit 02 

106 

LCLKOV 

Clock override 

107 

LINH03 

Memory busy inhibit 03 

100 

LRTC 

Real time clock 

10? 

+12v margin 

Margin MOS Memories (DSS test stand only) 

110 

-5v margin 

Margin MOS Memories (DSS test stand only) 

111 

GND 

Ground 

112 

LPF 

Power fail 

113 

LPFMEM 

Power fail memory 

114 

Ext *5v 

External positive 5 volt DC 

US 

LTRC 

Transmitting C 

116 

LMUNLK 

Unlock memory 

117 

LREFM 

Refresh memory 

118 

LERROR 

Memory error 

f 119 

LECKO 

Echo bit 0 

1 120 

LRTRY 

Retry 

121 

LECK1 

Echo bit 1 

122 

CND 

Ground 

123 

LD32/P0 

Parity bit byte 0 

124 

LCHBSY 

Channel busy 

125 

LD33/P1 

Parity bit byte 1 

126 

LTX 

Transfer tag bit 

127 

LD34/P2 

Parity bit byte 2 

128 

lcpustart 

CPU start 

129 

LDP0/P3 

Parity bit byte 3 

130 

LTA 

Transfer acknowledge 

131 

CND 

Oround 

132 

LCNTO 

Control 0 tag signal 

133 

LSCPATTN 

System control panel attention 

134 

LCNT1 

Control 1 tag signal 

135 

LPEF 

Pre-refresh memory 

1 36 

LCPU 

CPU bit line signal 

137 

♦ SvA 

Positive 5 volts DC from power supply 

138 

♦ 5v A 

Positive 5 volts DC from power supply 

139 

CND 

Ground 

140 

CND 

Oround 

141 

LPROO 

Poll priority bit 00 

142 

- LRD 

Read tag signal 

143 

HPR01 

Poll priority bit 01 

144 

LMEM 

Memory tag signal 

r 145 

HPR02 

Poll priority bit 02 

l 146 

CND 

Ground 

147 

HPR03 

Poll priority bit 03 

148 

LUS 

Memory unsuccessful tag bit 

149 

HPR04 

Poll priority bit 04 



SelBUS Pin Assignment (continued) 


Pin 

Sign* 1 

Description 


150 

♦ 5vB 

Positive 5 volts DC from 

battery backup 

151 

HPR05 

Poll priority bit 05 

152 

LMLK 

Memory lock teg bit 


153 

HPR06 

Poll priority bit 06 


154 

LIPOL 

Interrupt poll 


155 

GNO 

Ground 


156 

LEO IP 

End of interrupt poll 


157 

HPR07 

Poll priority bit 07 


158 

LINTR 

Interrupt request 


159 

HPR08 

Poll priority bit 08 


160 

LIOIN 

I/O interrupt inhibit 


161 

HPR09 

Poll priority bit 09 


162 

LEX IN 

External interrupt 


163 

HPR10 

Poll priority bit 10 


164 

♦5vB 

Positive 5 volts. DC from 

battery backup 

165 

HPR1 1 

Poll priority bit 11 , 

166 

GNO 

Ground 


167 

HPR12 

Poll priority bit 12 


168 

LERRED 

Parity bit toggle signal 


169 

HPR13 

Poll priority bit 13 


170 

LIORST 

I/O reset 


171 

HPR15 

Poll priority bit 15 


172 

HPR14 

Poll priority bit 14 


173 

HPR17 

Poll priority bit 17 


174 

HPR16 

Poll priority bit 16 


175 

GNO 

Ground 


176 

HPR18 

Poll priority bit 18 


177 

HPR20 

Poll priority bit 20 


178 

HPR19 

Poll priority bit 19 


179 

HPR22 

Poll priority bit 22 


180 

HPR21 

Poll priority bit 21 


181 

+5vA 

Positive 5 volts DC from 

power supply 

182 

♦5vA 

Positive 5 volts DC from 

power supply 

183 

GNO 

Ground 

184 

GNO 

Ground 
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BASIC SEL BUS SEQUENCE EXECUTING A CO 


ARSTX (Get ready to send status) 


^ READY (To send status) 



RSTX (Send status) 



DRT (Status) 



WOOT (Start I/O IOCD Address) 

& 


I 

0 

M 

(TIC) 


3u..LD F£TCH 
'Xec.o J c u, 



IOM MUST 
FETCH IOCD 


1st Word 


2nd Word 


NOTE: Tag Line, Response Lines, Priority 

Interrupt Lines and Mi sc. Lines not shown 



BASIC -CD INSTRUCTION FIRMWARE FLOW 


DATA TRANSFER COMMAND 


CHANNEL 


LOADED 


CLASS 

tjji 

DEVICE 


TO RAM 

r.nan 


NO. TO NON 



XFR, CD 

EES 


CPU ISSUES 


ARSTX AND 


RSTX XFRS , 


TO GET STATUS 


/CfficNv 


FOR I/O N 

ssYES ERRORS 

ERRORS OR 

OR 

\ CHANNEL ^ 

BUSY 


FETCH TCW 
& BUILD INTO 
IOCD FORShj 
DEVICE 


WRITE IOCD 
INTO DEDICATED 
' LOCATION FOR 
THIS 

CONTROLLER 


TRANSFER BITS 
16-31 OF INST. 
REG. TO T REG. 
BUILD IOCD 1ST 
WORD 


BUILD 2ND 
WORD OF IOCD 
WITH ADDRESS OF 
TCW LOCATION 


CPU DOES WDOT 
XFR. WITH SIO 
BIT AND IOCD 
ADDR. ON SEL 
DATA BUS 


FETCH INT. 
LEVEL FROM 
S.P. COMPUTE 
TCW ADDRESS 
PDR, THIS CHAN . 


EXIT 


CD INSTRUCTION COMPLETE 
GO ON TO NEXT INSTRUCTION 
IF NO EXTERNAL UNIVERSAL. 













r k r 

FORMAT A 

|£fVICE CLASS 0, 1, OR 2 ^ 

INPUT/OUTPUT COMMANO OOUBLEWORD W0f £fcO 


o, > 


1 

i 

L 1 1 

mm 

■ 


1 f 1 

1 1 1 

TRANSFER COUNT (BYTES) 

L-l JL— L-L-J 1 1 1 1—J 

iii. 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

N. ■ ■ ■ ■■ ■ ■ ■ ■ ■ — — 


OROER 



** 

" 

IOCD WORD 

0 BITS 



FUNCTION 



0 

1 

2 

3 


s 

6 

7 



M 

M 

M 

M 

M 

0 

0 

1 

BASIC WRITE • CO INITIALIZE DATA OUTPUT 



M 

M 

M 

M 

M 

0 

1 

0 

BASIC READ - CD INITIALIZE DATA INPUT 



M 

M 

M 

M 

M 

1 

1 _ 

0 

CD CONTROL (NON-DATA TRANSFER) 



20 

NU 

21 

IT 

23 

_ 

X 

X 

CD INSTRUCTION BITS TRANSLATED INTO IOCD 



0 

0 

0 

0 

0 

0 

0 

1 

WRITE (PRINT DATA WITH NO PAPER ADVANCE) 

DEVICE 


0 

0 

21 

22 

23 

0 

0 

1 

ADVANCE PAPER THE NUMBER OF LINES SPECIFIED 
BY CD BITS 21. 22, AND 23 THEN PRINT DATA 

CLASS 0 < 

(LINE PRINTER) 


1 

0 

21 

22 

23 

0 

0 

1 

ADVANCE PAPER TO FORMAT LOOP COLUMN SPECIFIED 
BY CD BITS 21, 22. AND 23 THEN PRINT DATA 



0 

0 

21 

22 

23 

1 

1 

0. 

ADVANCE PAPER THE NUMBER OF LINES SPECIFIED 
BY CD INSTRUCTION BITS 21. 22, AND 23 (NO-PRINT) 


s. 

1 

0 

21 

22 

23 

1 

1 

0 

ADVANCE PAPER TO THE FORMAT LOOP COLUMN SPECIFIED 
BY CD INSTRUCTION BITS 21 . 22, AND 23 (NO-PRINT) 


r 

X 

NU 

J 

NU 


"ST 

X 

T 8 

CD INSTRUCTION BITS TRANSLATED INTO IOCD 



1 

0 

0 

0 

0 

0 

1 

0 

REAO IN FULL ASCII MODE (ONLY USED IN CPU 

DEVICE 










INITIALIZATION-IPL SEQUENCE) 

CLASS 1 < 

p 

i 

0 

0 ! 


0 

0 

0 

1 

0 

REAO IN HALF ASCII MODE (TRANSLATE MODE) 

(CARD READER) 


0 

0 

0 

0 

1 

0 I 

1 ! 

0 

READ IN AUTOMATIC MODE 


i 

0 I 

0 

0 

0 

0 

0 

1 

0 

READ IN BINARY MODE 



17 ! 

17 

17 

17 

20 

0 

X 

X 

CD INSTRUCTION BITS TRANSLATED INTO IOCD 

DEVICE 


0 

0 

0 

0 

0 

0 

0 

1 

WRITE TO PRINTER 

CLASS 2 < 


0 

0 

0 

0 

0 

0 

1 

0 

READ FROM KEYBOARD 

(TELETYPEWRITER) 


0 

i 

0 

0 

0 

1 

0 

1 

0 

READ FROM KEYBOARO THEN WRITE TO PRINTER 
(ECHO MODE) 


v i 

i ! 

1 

1 

1 

0 

0 

0 

0 

ILLEGAL COMMAND CAUSED BY CD BIT 17 


KEY: *M' 

'X* 

17,20,21,22, & 23 

55 • 5T 

NU \ 

* 


MODIFY BIT USED TO MODIFY THE BASIC WRITE. READ. OR CD CONTROL IOCD ORDERS 
BITS AVAILABLE FOR DEFINING THE BASIC ORDER FUNCTION (WRITE, READ OR CD CONTROL) 
CD INSTRUCTION BITS THAT ARE TRANSLATED INTO IOCD ORDER 'M' BITS. 

FALSE CONDITION OF CD INSTRUCTION BITS 20 AND 21 ARE REQUIRED TO GENERATE THIS BIT 
IN THE IOCD ORDER. 

BIT NOT USED. 


+ 


+ 


INPUT/OUTPUT COMMAND DOUBLEWORD • WORD 1 

.1 


C BITS 


NOT USED 

-L-L—1— 1 I t l l 1 [ l l 


TRANSFER ADDRESS 

1 I « 1 I I l l 1 1 I t I I 


|C1 C2 


01 23456789 10 11 12 


13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


IOCD Format - Class 0, 1, and 2 Devices 





DEVICE CLASS 

INPUT/OUTPUT COMMAND DOUBLEWORD -WORD 0 


NOT USED CD INSTRUCTION BITS 16-31 

t f t f 9 I « t I . t f 9 t f I I t f I 1 I f I t 1 f I 1 I I 


0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

INPUT/OUTPUT COMMAND DOU8LEWORD • WORD 1 



NOT USED 


0 1 2 3 4 5 6 


DEDICATED TRANSFER CONTROL WORD ADDRESS 

t ! I I I I I I » I 1 I I I I I I I I I I I I 


8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


IOCD Format - Class E Devices 



' 



0 

r • 3 . 

\ v f V 

v* ,</ 

■ ,i> 

INPUT/OUTPUT COMMANO DOUBLEWORD -WORO 0 

* 

"> 


ORDER 

0 2 0 0 

1 \ 1 t 

7 

TRANSFER COUNT 
. F . F 

f 

1 



NOT USED 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

ORDER 

BIT 06 EQUAL TO ONE SPECIFIES A BINARY READ MODE. 

INPUT/OUTPUT COMMANO WORD 


INPUT/OUTPUT COMMAND DOUBLEWORD -WORD 1 

TRANSFER ADDRESS 

0 I 0 f 0 | 0 • 0 I 0 i 0 


NOT USED 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

NOTE: THIS IOCD IS STORED AT MEMORY ADDRESS 000000 H FOR THE FIRST READ FROM THE "»PL* I/O DEVICE. 


IOCD Format - IPl Device 
















SEL BUS FORMATS 
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A f > 



r 

L 




*r 


AltT/ICT SEL 8US TRANSFER 






^ . r y ' 

✓Y i./ ■ • 


A v. «v 


DESTINATION BUS 



1 

% INTR. LEVEL 

--III 1 1 1 

0 

1 

PHYSICAL ADDRESS 
1 1 1 1 1 1 

0 0 0 0 
I t 1 

SU0AOORESS 
1 1 1 

0 

1 2 3 4 S G 7 

8 

0 10 H )2 13 14 lb 

16 17 18 19 

20 21 22 23 


o - 
•1 1 


->v 


INTERRUPT LEVEL 


BITS 01-07 PROVIDE THE ONES COMPLEMENT OF THE INTERRUPT LEVEL TO BE CONTROLLED. 


PHYSICAL ADDRESS 


BITS 09*15 PROVIDE THE PHYSICAL ADDRESS OF THE I/O CONTROLLER OR RTOM TO WHICH THE INTERRUPT LEVEL 
IS ASSOCIATED. 


SUBADDRESS 


BITS 20-23 PROVIDE THE I/O CONTROLLER OR RTOM SUBADDRESS WITH WHICH THE INTERRUPT LEVEL IS ASSOCIATED. 


DATA BUS 


NOT USED (-0) 


1— L-J—L 


JL-L-l. 


±-1-1— L 


FUNCT. CODE 


0 

2 

3 

4 b 

6 7 8 9 10 11 12 13 

14 15 16 17 18 19 

I FUNCTION COOE 

NOTES: 1. 

1 BITS 

DEFINITION 


27 

28 

29 

30 

31 



0 

0 

0 

0 

1 

ENABLE INTERRUPT 


0 

0 

0 

1 

0 

DISABLE INTERRUPT 

2. 

0 

0 

1 

0 

0 

ACTIVATE INTERRUPT 


0 

1 

0 

0 

0 

DEACTIVATE INTERRUPT 

3. 

1 

0 

0 

0 

0 

REQUEST INTERRUPT 



IS SENT FROM THE CPU TO THE I/O CONTROLLER OR 
RTOM DURING INTERRUPT CONTROL INSTRUCTIONS, 
BRANCH AND RESET INTERRUPT INSTRUCTIONS, 

AND INTERRUPT SEQUENCES. 


CONFIGURATIONS THAT IDENTIFY THE TRANSFER 
AS AN AICTOR ICT. 


AICT AND ICT WITH A DATA RETURN TRANSFER 
(DRT). THE CONTENTS OF THE DRT IS NOT USED. 


NOTES: 1. THE INTERRUPT CONTROL TRANSFER (AICTOR ICT) IS SENT FROM THE CPU TO THE I/O CONTROLLER OR 

RTOM DURING INTERRUPT CONTROL INSTRUCTIONS, BRANCH AND RESET INTERRUPT INSTRUCTIONS AND 
INTERRUPT SEQUENCES. 

2. REFER TO TABLE 5*12 FOR THE SEL BUS TAG SIGNAL CONFIGURATIONS THAT IDENTI FY THE TRANSFER AS 
AN AICT OR ICT. 

3. THE I/O CONTROLLER OR RTOM RESPONDS TO THE AICT AND ICT WITH A DATA RETURN TRANSFER (DRT) 
THE CONTENTS OF THE DRT IS NOT USED. 


Interrupt Control Transfers (AICT or ICT) 
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ARSTX/RSTX SEL BUS TRANSFER 


DESTINATION BUS 


1 

I 




1 

% INTR. LEVEL 

i ' ' t ' l 

0 

1 

PHYSICAL ADDRESS 

i-L-J L LJ ■ 

0 0 0 0 
■■ ,1 1 J 

SUBAODRESS 
1 1 » 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


INTERRUPT LEVEL 

SITS 01-07 PROVIDE THE ONES COMPLEMENT OF THE I/O CONTROLLER INTERRUPT LEVEL 


PHYSICAL ADDRESS 

BITS 09*15 PROVIDE THE PHYSICAL AOORESSOF THE I/O CONTROLLER 


SUBADDRESS 

BITS 20*23 PROVIDE THE I/O CONTROLLER DEVICE SUBAODRESS 


OATA BUS 


JL 


1 1 1 


NOT USED H» 

J I ! ! 1 ! I I 1 ! ! L 


I 1 L 1 1 1 


FUNC. COOE 

111 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 




[ FUNCTION CODE | 

BITS 

DEFINITION 

27 

28 

29 

30 


0 

0 

0 

1 

TRANSFER CURRENT WORD ADORESS (TCA) 

0 

0 

1 

0 

DEVICE STATUS (TD2000 STATUS) 

0 

1 

0 

0 

CONTROLLER STATUS (TO 8000 AND 4000 STATUS) 

1 

0 

0 

0 

ACKNOWLEDGE INTERRUPT (ACTIVATE INTERRUPT LEVEL) 


NOTES: 1. THE READ STATUS TRANSFER (ARSTX OR RSTX) IS SENT FROM THE CPU TO THE I/O CONTROLLER DURING ANY 

CPU-I/O COMMUNICATION SEQUENCE. 

Z THE I/O CONTROLLER RESPONDS TO THE ARSTX AND RSTX SEQUENCE WITH A ORT THAT CONTAINS THE 
REQUESTED STATUS. REFER TO FIGURE 5*57 FOR THE VARIOUS DRT FORMATS. 

3. REFER TO TABLE 5-12 FOR THE SEL BUS TAG SIGNAL CONFIGURATIONS THAT IDENTIFY THE TRANSFER AS A 
RSTX OR RSTX. 


Read Status Transfer (ARSTX and RSTX) 
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DRT SEL BUS TRANSFER 
FORMAT F 


DATA BUS FOR 'TLC' CONTROLLER RESPONSE TO AN ARSTX/RSTX TRANSFER CURRENT WORD ADDRESS (TCWA) REQUEST 



< 

FORMAT G 


DATA BUS FOR STANDARD I/O CONTROLLER RESPONSE TO A ARSTX/RSTX 
CONTROLLER STATUS REQUEST (TD8000 & TD4000 STATUS) 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


1 - CONTROLLER BUSY 
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DRT SEL BUS TRANSFER 
FORMAT H 




DATA BUS FOR STANOARO I/O CONTROLLER RESPONSE TO AN ARSTX/RSTX DEVICE STATUS REQUEST (TD2000 STATUS) 


r - - 1- - } 1 

1 ! 


J 1 I 

TD2000 STATUS HALFWORD 
! 1 11111! 1 11 1 1 1 1 


I I 1 

NOT USED (*0) 

1111111 1 1 

TD2000 CC'S 

1 1 i 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

16 17 18 19 20 21 22 23 24 25 26 27 

f— 1 - CONTROLLER BUSY 

28 29 30 31 

TD2000 STATUS HALFWORD 

BITS 00-15 PROVIOE THE TD2000 STATUS HALFWORO. REFER TO THE DEVICE CONTROLLER TECHNICAL MANUAL 
FOR BIT DEFINITIONS. 


TD2000 CONDITION COOES 


BITS 28. 29, 30. AND 31 PROVIDE THE TD2000 CONDITION CODES 1 , 2. 3, AND 4 RESPECTIVELY. REFER TO FIGURE 4-3 FOR 
CONDITION CODE BIT DEFINITION. 


FORMAT 1 

DATA BUS FOR STANDARD I/O CONTROLLER RESPONSE TO AN ARSTX/RSTX TRANSFER CURRENT WORD ADDRESS (TCWA) REQUEST 


1 - 1 

1 1 1 I 1 

n , ,,, | | 

TRANSFER COUNT 

■J.-JL-Jb-J-I 1—1 1 -1 J ■ -L „ 

F 

1 — 

— L.L 

1 ZTl 1 

TRANSFER ADORESS 

— L-J-— L L«.i— . 

C BITS 

— L- 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


TRANSFER COUNT 

BITS 00*11 PROVIDE THE CURRENT TRANSFER COUNT. THE COUNT CAN BE IN WOROS. HALFWORDS, OR 
BYTES, ACCORDING TO THE , F t AND *0* BITS. 


TRANSFER ADDRESS 

BITS 13-31 PROVIDE THE CURRENT MEMORY DATA AOORESS. THE ADDRESS CAN BE A WORD, HALFWORD, 
OR BYTE ADDRESS, ACCORDING TO THE *F* ANO *C 4 BITS. REFER TO FIGURE 5*62 FOR THE DEFINITION OF 
THE ‘F* AND ‘C 4 BITS. 


NOTES: t. A DATA RETURN TRANSFER (DRT) IS SENT FROM MEMORY OR A I/O CONTROLLER TO THE CPU UNDER THE 

FOLLOWING CONDITIONS: 

A. FROM THE MEMORY TO THE CPU IN RESPONSE TO A MEMORY READ TRANSFER (MRT). REFER TO 
FIGURE 6*69 FOR A MRT FORMAT. 

B. FROM THE I/O CONTROLLER TO THE CPU IN RESPONSE TO EITHER AN AICT/ICT OR AN ARSTX/RSTX 
TRANSFER PAIR. REFER TO FIGURE 5*55 FOR THE AICT/ICT FORMAT ANO TO FIGURE 5-56 FOR THE 
ARSTX/RSTX FORMAT. 

Z REFER TO TABLE 5-12 FOR THE SEL BUSTAG SIGNAL CONFIGURATIONS THAT IDENTIFY THE TRANSFER 
AS A DRT. 


Format - Data Return Transfer (DRT) (Sheet 4 of 4) 


( 
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DAT SEL BUS TRANSFER 


DESTINATION 8US (FOR ALL ORT FORMATS) 

i i 



01 23456789 10 11 

j 

12 13 14 15 16 17 18 19 20 21 22 23 

CPU ADDRESS BIT ' 

^ ECHO BIT (USED ONLY WITH A DRT FROM MEMORY TO THE CPU) 

£ BIT 08 - 1. THE CPU IS THE 
DESTINATION 
if BIT 08 - 0, BITS 09- 
ft PROVIDE THE PHYSICAL 
JtoDRESSOF THE I/O 
(^CONTROLLER DESTINATION 

IF BIT/S-0.THE DATA BUS CONTAINS AMbPER AND FETCH® 
FROM MEMORY 

IF 8^5-1, THE DATA BUS CONTAINS AN&INSTRUCTION FETCI®0 
FROM MEMORY. 


FORMAT A 

DATA BUS FOR ORT IN RESPONSE TO A MEMORY READ TRANSFER (MRT) 


i i i i i i i 

MEMORY DATA WORD 

I I I I I I I I I I » I 1 I I I I I I I I I I I I I I I I I I 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 


FORMAT 8 

DATA 8US FOR DRT IN RESPONSE TO AN AlCT/ICT TRANSFER PAIR 

i t i i i I » 


i » i i i i l 

NOT USED 

II I I I I I I I I I I t I I I I I I 1 I I I I I I I t r I f 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


FORMAT C 

DATA BUS FOR ORT IN RESPONSE TO AN ARSTX/RSTX-ACKNOWLEDGE INTERRUPT 

I l i I 


. * * I I l I 

NOT USED 

J 11 I I I I I I I I I I I I I f t I I I I i i 


5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
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, 4 — ' v > 


DRT SEL BUS TRANSFER 
FORMAT D 


DATA BUS FOR TLC CONTROLLER RESPONSE TO A ARSTX/RSTX CONTROLLER STATUS REQUEST (TD8000 ANO TD4000 STATUS) 


+ 

NOT USED (-0) 

-L-L 1 I I I I 


TD4000 CC'S 


NOT USED <-0> 

I 1 I I I I I 


TD8000 CCS 


o t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 >7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


t_ 




TD4QQQ CONDITION COOES 

BITS 01, 02, 03 ANO 04 PROVIDE THE TD4000 CONDITION COOES 1, 2, 3, AND 4. RESPECTIVELY. REFER TO FIGURE 4*3 FOR 
CONDITION COPE SIT DEFINITION. 


TD8000 CONDITION COOES 

BITS 28, 29, 30, AND 31 PROVIDE THE TD9000 CONDITION COOES 1, 2 , 3. AND 4, RESPECTIVELY. REFER TO FIGURE 4-3 FOR 
CONDITION COOE BIT DEFINITION. 


FORMAT E 


DATA BUS FOR 'TLC CONTROLLER RESPONSE TO A ARSTX/RSTX OEVICE STATUS REQUEST {TD2000 STATUS) 


! I 1 1 

1 1 J 1 


1 1 r 

TD2000 STATUS HALFWORO 

- 1 * 1 * J- t * -1 — « — 1 — » — L 

.L— 


i i 

NOT USED (-01 

1 l-l .1 J 1 1 1 

TD2000 CC’S 
1 11- 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 IB 19 20 21 22 23 24 25 26 27 28 29 30 31 




1 • CONTROLLER BUSY 



TD2000 STATUS HALFWORD 

BITS 00-15 PROVIOE THE TD2000 STATUS HALFWORO. REFER TO THE 'TLC‘ TECHNICAL MANUAL FOR BIT DEFINITION. 



TO 2000 CONDITION CODES 


BITS 28, 29, 30, AND 31 PROVIDE THE TD2000 CONDITION COOES 1,2,3, AND 4, RESPECTIVELY. REFER TO FIGURE 4-3 FOR 
CONDITION CODE BIT DEFINITION. 


Format - Data Return Transfer (DRT) (Sheet 2 of 4) 
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WOOT SEL BUS TRANSFER 


DESTINATION BUS (FOR ALL FORMATS) 


1 J 

i 




I 

H9SBS3 

D 

■ ■ 


m 


0 1 2 3 4 b 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


INTERRUPT LEVEL 


BITS 01-07 PROVIDE THE ONES COMPLEMENT OF THE I/O CONTROLLER INTERRUPT LEVEL. 


PHYSICAL ADORESS 

BITS 09-15 PROVIDE THE PHYSICAL ADDRESS OF THE I/O CONTROLLER. 


SUBADDRESS 


BITS 20-23 PROVIDE THE I/O CONTROLLER DEVICE SUBADDRESS. 


FORMAT A 


DATA BUS FOR WDOT TRANSFER (GENERAL FORMAT) 




l - I | | | I 

FUNCT. 

CODE 

— i-i- 1 

L. 1 ,1 , 

r I * I 1 1 

REFER TO FORMATS 8, C. 0, ANO E 

1 L-L 1 1 1 1 1 1 1 1 1 1 ' 1 ' 1 1 ' 1 1 1 1 1 1 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


I FUNCTION CODE | 

\ BITS 


00 

01 

02 

03 

DEFINITION 

1 

0 

0 

0 

START I/O. REFER TO FORMAT B FOR THE CONTENTS OF SITS 04-31 . 

0 

1 

0 

0 

LOAD RAM. REFER TO FORMAT C FOR THE CONTENTS OF BITS 04-31. 

0 

0 

1 

0 

HALT I/O. SEE NOTE 2. 

1 

0 

0 

1 

INITIAL PROGRAM LOAD AND START I/O. REFER TO FORMAT E 
FOR THE CONTENTS OF 8ITS 04-31. 


Format - Write Data or Order Transfer (WDOT) (Sheet 1 of 3) 


\ 
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WDOT SEL BUS TRANSFER 


DATA BUS FOF 

! 

* WDOT • START I/O 
I 

FORMAT B 

- - I - I - 

| - 

■nm 

L L 1 1 1— 

1 I 

IOCO ADDRESS 

l 1 1 1 1 1 1 1 1 

1 l 

'till! 

1 t 1 1 t 1 I 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


IOCO AO OR ESS 


BITS 04-31 PROVIOE THE MEMORY ADORESS OF THE INPUT/OUTPUT COMMANO DOUBLEWORD OOCDJ. 


FORMAT C 


DATA BUS FOR WOOT - LOAD RAM 



1 1 1 1 ! 1 

! I 


1 I 

NOT USED {-01 

1 1 J ,1, LJL-L-1-1 — -1 L 

i i 

i i i < t i » i 

0 

1 

PHYSICAL ADDRESS 

1 1 -.1 L JL-L— 


0 1 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


PHYSICAL ADDRESS 


BITS 25-31 PROVIDE THE PHYSICAL ADDRESS OF THE I/O CONTROLLER. 


FORMAT D 


DATA BUS FOR WDOT • HALT I/O 


BBBQ 


— i — 

h 

1 f h 

NOT USED (-0) 

1 


i., i 

I I 1 


1 1 1 1 1 ' 1 1 1 1 1 1 

L_L 1, 1 1, ,.l L, 


0 1 2 3 4 5 6 7 8 9 10 11 12 1 3 14 1 5 16 1 7 18 19 20 21 22 2 3 24 2 5 26 27 28 29 30 31 


Format - Write Data or Order Transfer (WOOT) (Sheet 2 of 3) I 
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WDOT SEL BUS TRANSFER 


FORMAT E 

DATA BUS FOR WDOT • INITIAL PROGRAM LOAD START I/O 


1 t ° I °) 1 °l °l °l ° I °1 ° t °) °l° I °1 °| °1 °l° 1 ° I °1 ° I ° 1 °l °1 °L° I °t ° I °1 ° t °1 °- 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

> 


IOCD ADDRESS 


IOCD ADDRESS 


BITS 03-31 PROVIDE THE MEMORY ADDRESS OF THE INPUT/OUTPUT COMMAND 
DOUBLEWORD (IOCD). WHICH MUST BE 00 00 00 00 H DURING IPL. 


NOTES: 1. THE WRITE DATA OR ORDER TRANSFER (WDOT) IS SENT FROM THE CPU 

TO THE I/O CONTROLLER OR RTOM. 

2. THE WOOT IS NORMALLY PRECEDED BY AN ARSTX, RSTX, ANO DRT SEQUENCE 

TO DETERMINE THE AVAILABILITY AND OPERABILITY OF THE I/O CONTROLLER OR 
RTOM. THE WDOT-HALT I/O IS NOT PRECEDED BY THE ARSTX. RSTX. AND DRT 
SEQUENCE, SINCE THE PURPOSE OF THE WDOT HALT I/O IS TO CLEAR A BUSY 
I/O CONTROLLER. 


3. THE I/O CONTROLLER OR RTOM DOES NOT EXECUTE A BUS TRANSFER RESPONSE 
TO THE WDOT. 

4. REFER TO TABLE 6*12 FOR THE SEL BUS TAG SIGNAL CONFIGURATIONS THAT 
IDENTIFY THE TRANSFER AS A WOOT. 


Format - Write Oata or Order Transfer (WOOT) (Sheet 3 of 3) 
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MAT SEL BUS TRANSFER 




DESTINATION BUS (FOR ALL FORMATS) 


J 1 L 


MEMORY ADDRESS 

I I I I I I I I 


J — L 


1111 


CO Cl 

I 


4 5 6 7 8 9 10 H 12 13 14 16 17 18 19 70 21 22 23 


'C' BITS 


(SEE NOTE 4) 


MEMORY AQ DR ESS 

BITS 00-23 PROVIDE THE MEMORY ADDRESS OF THE LOCATION TO BE READ. 


□ 

LDTF 

LINE 


FORMAT A 


DATA BUS FOR A CPV ORIGINATED MRT 



CPU 


BIT 24 EQUAL TO ONE SPECIFIES THAT THE CPU IS THE SOURCE OF THE MRT ANO THAT THE 
DATA READ FROM THE ADDRESSED LOCATION IS TO BE RETURNED TO THE CPU. 


JCHO 

BIT 31 EQUAL TO ZERO SPECIFIES THAT AN OPERAND IS TO BE READ FROM MEMORY; BIT 31 
EQUAL TO ONE SPECIFIES THAT AN INSTRUCTION IS TO BE READ FROM MEMORY. 


FORMATS , 

DATA BUS FOR I/O CONTROLLER ORIGINATED MRT 


1 1 1 1 1 1 

1 

-i.-L.-l 

—i 1 1 

NOT USED (-0) 

1 1 1 1 1 1 l 1 -1 

— 

1 . , 1, ■ 1 1 1 

1 

.JLJL-L- 

0 

1 

PHYSICAL ADDRESS 

1 1 1, 1 1 JL- 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 


PHYSICAL ADDRESS 


BITS 25 THRU 31 PROVIDE THE PHYSICAL AOORESS OF THE I/O CONTROLLER THAT ORIGINATED THE MRT AND 
SPECIFIES THAT THE DATA READ FROM THE ADDRESSED MEMORY LOCATION IS TO 8E SENT TO THIS I/O 
CONTROLLER ADDRESS. 


I 


Format - Memory Read Transfer (MRT) (Sheet 1 of 2) 
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NOTES: 1. THE MEMORY READ TRANSFER (MRT) CAN BE ORIGINATED 8Y EITHER AN I/O 

CONTROLLER OR THE CPU. THE DESTINATION OF THE TRANSFER IS THE 
MEMORY BUS CONTROLLER (MBC). 

2. THE MEMORY BUS CONTROLLER RESPONDS TO THE MRT WITH A DATA RETURN 
TRANSFER (DRT) CONTAINING THE CONTENTS OF THE MEMORY LOCATION 
ADDRESSED BY THE MRT. THE DESTINATION OF THE DRT IS THE CPU OR IOM THAT 
ORIGINATED THE MRT. 

3. REFER TO TABLE 5-12 FOR THE SEL BUS TAG SIGNAL CONFIGURATIONS THAT 
IDENTIFY A TRANSFER AS AN MRT. 


4. THE MRT CAN BE USED TO SPECIFY A WORD, HALFWORD, OR BYTE READ FUNCTION. 
THE DATA READ FROM MEMORY IS RETURNED ON THE DATA BUS, RIGHT JUSTIFIED 
IN A DRT TRANSFER. THE 'F* BIT (THE TAG BUS LDTF SIGNAL) AND THE DESTINATION 
BUS 'C' BITS ARE USED TO SPECIFY ANY OF THESE MODES AS FOLLOWS: 


F BITS 

(LDTF SIGNAL) 

C BITS 

DESTINATION BUS 
BITS 



22 

- 23 

TRANSFER FUNCTION 

0 (HIGH) 

0 



0 

WORD TRANSFER 

0 (HIGH) 

0 



1 

HALFWORD TRANSFER (LEFT HALFWORD) 

0 (HIGH) 

1 



1 

HALFWORD TRANSFER (RIGHT HALFWORD) 

1 (LOW) 

0 



0 

BYTE TRANSFER TO BYTE 0 
(BITS 00-07) 

1 (LOW) 

0 



1 

BYTE TRANSFER TO BYTE 1 
(BITS 08-15) 

1 (LOW) 

1 



0 

BYTE TRANSFER TO BYTE 2 
(BITS 16-23) 

1 (LOW) 

1 



1 

BYTE TRANSFER TO BYTE 3 
(BITS 24-31) 


Format - Memory Read Transfer (MRT) (Sheet 2 of 2) 
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MWT SEL BUS TRANSFER 


if "~V 


\_y 


DESTINATION BUS 

□ 

LOTF 
LINE 

*0* BITS (SEE NOTE 3) 


MEMORY AOORESS 


81TS 00-23 PROVIDE THE MEMORY ADORESS FOR THE WRITE MEMORY FUNCTION. 


MEMORY AOORESS 

L—l J 1 L — L-.. 


co ct 


1 1 J-I . -1-L.i-i ,,, -1— -L-L 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 10 19 20 21 22 23 


OATA BUS 

i 1 1 \ -H 1 1 

OATA WORD 

— L-.L-l t 1,1 1— L—l— I 1-1— L-l— 1— ,L,1 - L....L ■ 1. ,1 L 1 i J 1 J-JL, 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22.23 24 25 26 27 28 29 30 31 


OATA WORO 


BITS 00-31 PROVIDE THE OATA WORO TO BE STORED ATTHE AOORESS SPECIFIED BY THE DESTINATION BUS. 


NOTES: 1. THE MEMORY WRITE TRANSFER (MWT) CAN BE ORIGINATED BY EITHER AN 

I/O CONTROLLER OR THE CPU. THE DESTINATION OF THE TRANSFER IS 
THE MEMORY BUS CONTROLLER. 


2. REFER TO TABLE 5-12 FOR THE SEL BUS TAG SIGNAL CONFIGURATIONS 
THAT IOENT1FY A TRANSFER AS A MRT. 

3. THE MWT CAN 8E USEO TO SPECIFY A WORO. HALFWORD. OR BYTE WRITE 
FUNCTION. IN ANY OF THESE CASES. THE OATA TO BE STORED IN MEMORY 
MUST BE RIGHT-JUSTIFIED ON THE DATA BUS AND THE SEL BUS TAG BUS 

SIGNAL 'LOTF 4 (‘F* BIT) AND THE DESTINATION BUS ‘C 1 BITS ARE USED AS FOLLOWS: 

F 22 23 

000 WORO 
0 0 1 LHW 

0 1 1 RHW 

1 0 0 BYTE 0 

1 0 1 BYTE 1 

1 1 0 BYTE 2 

1 1 1 8YTE 3 


Format - Memory Write Transfer (MWT) 
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INPUT/OUTPUT COMMAND DOUBLEWORD * WORD 0 


TRANSFER COUNT 

7 . F . F i F 


I I I 

0111111111 till 1 


[011111111111111 
I I t I t 1 1 I t I t I ! I f 


0 1 2 3 4 5 6 / 8 9 10 11 12 13 14 15 16 17 18 19.20 21 22 23 24 25 26 27 28 29 30 31 




BIT 06 EQUAL TO ONE SPECIFIES A BINARY READ MODE. 


INPUT/OUTPUT COMMAND W 


INPUT/OUTPUT COMMANO DOUBLEWORD - WORD 1 


TRANSFER ADDRESS 

0 t 0 1 0 



Format - IPL Basic Input/Output Cormand Doubleword (IOCD) 
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WORKSESSION 


Central Processing Unit 


Objectives: 

After completing the referenced reading sections of the technical manual, com- 
pleting general information questions of this section, and completing the 
data structure block diagram of the CPU; the student will be capable of identi- 
fying the following, concerning the 32/70 Series Central Processing Unit: 

1. The fundamental architectural characteristics of the CPU. 

2. The component parts of the CPU data structure. 

3. Relationship and purpose of the CPU in a total system. 


Referenced Reading: 

1. 32/70 Series Computer , Technical Manual; 

A. Functional Description; Pgs.1-3 thru 1-6 

B. CPU Modules Interconnection; pg, 1.10 
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Course # 340 - 32/75 Architecture 
CPU - WORKS ESSION (GENERAL QUESTIONS) 


Directions: Answer the following statements as true or false (true » 1, false * 0). 

Also, correct all false statements to make them true. 

/__ 1. One instruction can be decoded while another is being fetched from 

memory. 

/ 

f 2. High-speed instruction decoding is accomplished by using ROM's (read- 
only-memories). 

[_ 3. The CPU is on three plug-in circuit boards. One board is for the micro 

control unit and the other two boards are for micro-arithmetic logic 
units. • 

4. A 20-bit address field is provided for directly addressing 512K bytes of 
memory in memory reference instructions. Only-MtsV bytes, halfwords, 
and words are directly addressable. 

5. When a halfword instruction is followed by a fullword instruction, a no 

operation (NOP) is placed in the second half of the halfword instruction. 

/ 6. During the execution of Input/Output operations, the CPU uses the highest 

• SEL Bus priority. 

t 

l 7. The CPU firmware, which is implanted in the control memory, uses a 32-bit 
elementary operation (E0) micro-command word format. 
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WORKS ESSION 
SEL Bus 


It Is to your advantage to learn all you can about the SEL Bus since it is the com- 
munications link between all elements of the system. 


Objectives: 

This worksesslon will help you to understand the physical characteristics of the SEL 
Bus. The SEL Bus protocol will be better understood if all questions are answered 
correctly. (If you cannot answer a question, please ask the instructor to reword the 
question or to explain it to you.) 


Reference Reading: 

1. Technical Manual, SYSTEMS 32/70 Series Computer 


Overview: 

1. Read the Series 32 Computer Tech. Manual. Pgs. 6-1 thru 6-32 
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Worksession 


SEL Bus 

1. What Is the transfer rate on the SEL Bus? 


2. The SEL Bus is physically a part of 


• '• (. 


/5b* DVw 

u.u. a«,< p/3 


3. List the types of transfers that occur on the SEL Bus between the CPU, IOM’s, 


Memory and RTOM's. 



1. 

Arc r b 

# 


2. 

A y I*" 1 

8. 


3. 

J vU fttW 

9. 

P.5TY w 

4, 

vj poT" ^ 

10. 


5. 


n. 

^r" ^ 

6. 

✓1A \// *y" '-A" 

12. 

fv\(juT — 


4. During which type of transfers is the CPU's SEL Bus Priority 0 ? 

1. At CT 4. fery 

2. x c. r 5. iu r>o i 

3. A f / 

5. What Sequence of transfers takes place on the SEL Bus between the CPU and IOH 
when executing a Command Device Instruction? 


i>RT 

wt) 0 r - 


1. ' 4. 

2. fie ao y 5. 

6. During which of the above sequences is the IOH’s Priority 0? D 7"~ 


7. What sequence of transfers takes place on the SEL Bus when the CPU is executing an 
Enable Interrupt Instruction to the IOM or RTOM? 


1. 

2 . 


/\-XCT 


3. 


xc.r 

4. DR T 

& Wh»ti\S£L Bus lines. are the IOM's physical address transmitted on by the CPU? 
1/h-e.s t-E- kit 

^ s°v , uo , wv y y y 


7-52 



Worksession 


SEL Bus 


-O 


9. What bit on the Destination Bus tells the CPU that the DRT from the. ICC is for 
an Instruction or an Operand? 

8/J- i 5~ £cVo b\'\ 


10. 


Most signals on the SEj^ Bus are driven low true. What group of signals are driven 
high true? f-K. pr< r>e\ -V 


11. When an IOM is removed from the logic chassis what must be done to the SEL Bus 

terminator before the system can be used again? ^ «J 

Xf> r fP-f 

12. What indication Is observed on the System Control Panel when a Test Device In- 
struction is executed to a non-present IOK? 

for P>-> CC,-CCy ^ 

13. The logic chassis backplane Is a copper etched board divided into three slgments. 

The middle section (184 lines) Is the SEL Bus. The outer 2 segments are how 
many lines? Are they Interconnected? What are they used for? 

A. 50 /»*> S ^ 

B. jO'0 ( ) 

/ • 

c. X/o 

14. What Is the difference between SEL Bus Priority and Interrupt Priority? 

Ju, / .■ V- j < ~l&f k-t V. VfX ( tyrr^X f 

. &■' ■' r- ■ (Pi • j ■***'* 3 Or\«vT^vJKft 

15. When the SEL Bus response line "READY" Is generated, what does it Indicate? 

df i-'/i C l, f> '/■» S'e-np S/e, / ■- J . r \ I 0 

/'s feac/y fo u 5e*J SUits " MfrtVwi XV ( u<W ^ 

16. How many lines on the SEL Bus are associated with Priority Interrupts? ' ' J . 

— ■ . ■' ' ,:V 


17. 


In reference to the preceding question, name the lines and explain what functions 
they perform. 

/ ! pt V.„ / , " I J.,. J , ■ ■ ■ ‘ 

/ " / t ' Stevc-A poWv-A 




n 


PU 



4 r. 



Q r 


''iJX * 


ru'J 
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DAY 8 
SECTION 8 

MEMORY SUBSYSTEM 
MAPPING 



V/ 


1 



) 

rs 

V 


MEMORY SUBSYSTEM 


CONTROLLED BY MEMORY BUS CONTROLLER (MBC) 

HBC INTERFACES MEMORY MODULE TO SEL BUS 

CHECKS AND GENERATES PARITY 

MBC CONTROLS UP TO 16 MEMORY MODULES 

MBC CAN ADDRESS! 

BIT: SMALLEST MEMORY VALUE ADDRESS BY INSTRUCTION 
BYTE: 8 BITS OR 2 HEX CHARACTERS 
HALFWORD: 16 BITS (LEFT OR RIGHT) 

FULLWORD: 32 BITS - 2 HW - A BYTES/8 HEX CHARACTERS 

♦ 

DOUBLEWORD: 6A BITS (2 WORD FETCH) 


MEMORY MODULES : 

8/16 KW (32/6*1 KB) CORE MODULES, BYTE PARITY 
32/64 KW (128/256 KB) MOS MODULES, WORD ECC 



MEMORY SUBSYSTEM 



rnnf hbc'S 

2150 wre/wrap 

2162 COPPER - *1 PORT, 600/900MS 
216*1 mire/wrap - 2 port, 600ns 


rhRF HTKORY HODOlfS 

2152 8KH/600 NS 

2153 16KM/900 NS 


HOS HBC'S 

2377 32KN/900NS 
2382 copper 



HflS HFUflRY modules 

2378 32KW/600 NS 
2376 32KW/900 NS 

2379 64KW/600 NS 
^"<?381 69KW/900 NS 



Block Diagram - Memory Bus Controller 


SEL BUS 


CONTROL 

UNfS t'S'CS 




bi 


€ 


t 

1* 


ORIVERS/ 

RECEIVERS 


I 


c {Jr*. 





MEMORY 

CONTROL 


4 ADDRESS 
BUlf ERS 


AOORESS 
LIMIT CHECK/ 
SWITCHES 



4 SOURCE 

Annoc cc 



AUUHtbo 

BUFFERS 

\ 

f 








1 

\ 


O' 



DESTINATION PhyStC*/ 
ADDRESS A^rxs-j- 
UNES 

: t 


OATA 

LINES 


I 




3c5 /•* « 

i 




DRIVERS/ 

RECEIVERS 

/ V^ J rr 

AOORESS 

RECEIVERS 


AOORESS 

DRIVERS 


DATA 

RECEIVERS 


OATA 

DRIVERS 


r 



■ 

OATA 




B 

OUTPUT 

LI 



■ 

BUFFERS 


OATA 

OUTPUT 

FORMATTER 


-f>l 




<£/(r 


AOORESS 

ORIVERS 


0 

OATA 

INPUT 

DRIVERS 


B 

DATA 

OUTPUT 

RECEIVERS 

1 MEMORY 
1 AOORESS 


\ 

WRITE 

OATA 



Treao 

jOATA 


00 

(jO 


INTER MBC8US 


MEMORY BUS 












Detailed Block Diagram - Memory Bus Controller (Sheet 1 of 4) 


SEL BUS 







00 

I 


p 


























Detailed Block Diagram - Memory Bus Controller (Sheet 2 of 4) 




SEL BUS 


: a _] 

MEM 

OTOO-04 

OT04-0B 

DT09-21 


OTOO 04 


ofl/* r r 

f yt\ 




MODULE 
ADDRESS 
COMPARE 
UPPER 
LIMITS 
SHT 2 


MEM 


DT0-O8 


DT0921 


INTERLEAVE 


DT05 0/ 

trr 

^4i rtr$ 


: ‘L< 


MODULE 
ADORE SS 
COMPARE 
LOWER 
LIMITS 
SHT 2 


UPBG.MG 

UPGRTR 


L08L.ML 

LOLESS 


OT22.23.F 


n 


Mill 
SELECT 
SHT 2 


MEMORY 
MOOULE 
AOORESS 
SHT 2 

■ 

ADORE SS 

■ 

FORMAT 

Y 

— 


BYTE 

MARK 

GENERATION 
SHT 13 


DT 22.23. F I BM0 3 


04 06 


0921 

72.73.F 

BM0 3 

SHT 3 

SHT 3 


SHT.ia 

SHT 13 


BDT04 0B 


BDT0921 


BBM03 

WRTMEM 


n 


n 


n 


GATM 


JLL 


INPUT CONTROL 

■ 

1 cut *1 

1 CUT T 


SMT ADDR 15 = / < ADOR 15 * / < 

16 LOWER LIMITS IOTER LIMITS 

I 

I an i J 

-W 

1 on i o 

u 

v_y 


FMIUTA 


(TRANSFER ACKNOWLEDGE I 


© 


ADD13 17 


AD DOG 12 


BM00 03 


MEMORY BUS 


00 

I 

Ul 





























Program Counter on 
Display Panel 

Memory Reference - 
Instruction 
starts here 


SEL BUS 

DESTINATION BUS 0 


MEMORY BUS 


MEMORY ADDRESS INTERRELATIONSHIP 

■p j. 



24 25 26 27 28 29130 31 


HEX break down 


I 

I 


8 KM 
MODULE 
SELECT 
BITS 
(0 - F) 


I 


ADDRESS WITHIN 8 KM BLOCK 


FORMAT 

BITS 


I 

I 


1 2 3 


4 


5 6 7 8 


I 

I 

I 


8 KM 
MODULE 
SELECT 
BITS 


9 10 11 12 13 14 15 16 17 18 


19 20 21 


22 23 


F 


FORMAT 

BITS 


I 


t 


6 15 14 13 


12 11 10 9 8 7 6 5 4 3 2 


, MODULE 
I SELECT 


MEMORY ADDRESS 


1 0 


» ' 






8 KW MEMORY ADtr^ING 


CONTROL 

PANEL 


1 

1 






ADDRESS 

DISPLAY 8 9 10 

11 

121 13 14 15 

16117 

18 19 

20 21 22 23 

24 25 26 27 

28 29 30 31 




. MODULE 
SELECT 

1 

1 







. i 


1 BITS 

1 

1 

1 






MEMORY 

HEX ADDRESS 

PHYSICAL 



MEMORY 

HEX ADDRESS 

PHYSICAL 

MODULE 

RANGE 


MEMORY 



MODULE 

RANGE 


MEMORY 

# 



SIZE 



# 



SIZE 


0 

00000 - 07FFC 

8 KW 

8 

40000 - 

47FFC 

72 KW 

1 

08000 - OFFFC 

16 KW 

9 

48000 - 

4FFFC 

80 KW 

2 

10000 - 17FFC 

24 KW 

A 

50000 - 

57FFC 

88 KW 

3 

18000 - 1FFFC 

32 KW 

B 

58000 - 

5FFFC 

96 KW 

4 

20000 - 27FFC 

40 KW 

C 

60000 - 

67FFC 

104 KW 

5 

28000 - 2FFFC 

48 KW 

D 

68000 - 

6FFFC 

112 KW 

6 

30000 - 37FFC 

56 KW 

E 

70000 - 

77FFC 

120 KW 

7 

38000 - 3FFFC 

64 KW 

F 

78000 - 

7FFFC 

128 KW 



16 KU MEMORY ADDRESSING 


CONTROL PANEL 
ADDRESS DISPLAY 


8 9 10 11 


12 13 14 15 


16 17 18 19 


20 21 22 23 


24 25 26 27 


28 


MODULE 

1 SELECT 1 

I BITS I 

I I 


MEMORY 

MODULE 

# 

HEX ADDRESS 
RANGE 

PHYSICAL 

MEMORY 

SIZE 

MEMORY 

MODULE 

i 

HEX ADDRESS 
RANGE 

0 

00000 - OFFFC 

16 KU 

8 

80000 - 8FFFC 

1 

10000 - 1FFFC 

32 KU 

9 

90000 - 9FFFC 

2 

20000 - 2FFFC 

48 KU 

A 

AOOOO - AFFFC 

3 

30000 - 3FFFC 

64 KU 

B 

BOOOO - BFFFC 

4 

40000 - 4FFFC 

80 KU 

C 

t 

COOOO - CFFFC 

5 

50000 - 5FFFC 

96 KU 

D 

DOOOO - DFFFC 

6 

60000 - 6FFFC 

112 KU 

E 

EOOOO - EFFFC 

7 

70000 - 7FFFC 

128 KU 

F 

FOOOO - FFFFC 


29 30 31 


PHYSICAL 

MEMORY 

SIZE 


144 KU 
160 KU 
176 KU 
192 KU 
208 KU 
224 KU 
240 KU 
256 KU 



8-11 



32 KW MEMORY ..ODRESSING 


CONTROL PANEL 
ADDRESS DISPLAY 


. t 


8 9 101 


11 


I 

12 13 14|15 
I 


16 17 18 19 


20 21 22 23 


24 25 26 27 


28 29 30 31 


MODULE 
SELECT 1 
BITS » 
I 


MEMORY 

MODULE 

# 

HEX ADDRESS 
RANGE 

PHYSICAL 

MEMORY 

SIZE 

MEMORY 

MODULE 

# 

HEX ADDRESS 
RANGE 

PHYSICAL 

MEMORY 

SIZE 

0 

000000-01 FFFC 

32 KW 

8 

100000-11 FFFC 

288 KW 

1 

020000-03FFFC 

64 KW 

9 

120000-13FFFC 

320 KW 

2 

040000-05 FFFC 

« 

96 KW 

A 

140000-15FFFC 

352 KW 

3 

060000-07 FFFC 

128 KW 

B 

160000-17 FFFC 

384 KW 

4 

080000-09 FFFC 

160 KW 

C 

180000-19FFFC 

416 KW 

5 

OAOOOO-OBFFFC 

192 KW 

* D 

1A0000-1BFFFC 

448 KW 

6 

OCOOOO-ODFFFC 

224 KW 

E 

1C0000-1DFFFC 

480 KW 

7 

OEOOOO-OFFFFC 

256 KW 

F 

1E0000-1FFFFC 

512 KW 



8-12 


64 KM MEMORY ADDRESSING 


CONTROL PANEL 

1 

1 




ADDRESS DISPLAY 

8 9 | 10 11 
1 

12 13|14 15 
1 

16 17 18 19 

20 21 22 23 

24 25 26 27 


MODULE 

SELECT 

BITS 


MEMORY 

MODULE 

1 

HEX ADDRESS 
RANGE 

PHYSICAL 

MEMORY 

SIZE 

MEMORY 

MODULE 

I 

HEX ADDRESS 
RANGE 

PHYSICAL 

MEMORY 

SIZE 

0 

000000-03FFFC 

64 KM 

8 

200000-23FFFC 

576 KM 

1 

040000-07 FFFC 

128 KM 

9 

240000-27FFFC 

640 KM 

2 

080000-0BFFFC 

192 KM 

A 

280000-2BFFFC 

704 KM 

3 

OCOOOO-OFFFFC 

256 KM 

B 

2C0000-2FFFFC 

768 KM 

4 

100000- 13 FFFC 

320 KM 

C 

300000- 3 3 FFFC 

832 KM 

5 

140000-17FFFC 

384 KM 

1 

D 

340000-37FFFC 

896 KM 

6 

180000- IB FFFC 

448 KM 

E 

380000- 3B FFFC 

960 KM 

7 

1C0000-1FFFFC 

512 KM 

F 

3C0000-3FFFFC 

1024 KM 


t ‘ 




-13 


) 



CONTROL PANEL 
ADDRESS DISPLAY 

, » 

WORD ADDRESS 

OOOO 
0004 
0008 
OOOC 
0010 
0014 
0018 
001 C 

'> 

7FF8 

7FFC 

8000 

8004 

8008 


800 C 



1 


C 



8-14 


4 WAY INTERLEAVING 


CONTROL PANEL 
ADDRESS DISPLAY 


. i 

WORD ADDRESS 


8 9 10 11 


MODULE I 


I 

I 

12|13 14 15 
I 
I 


I 
I 

16117 18 19 
I 

1 


1C 

t 


20 21 22 23 


24 25 26 27 


I 

I 

28 29130 31 

i: 


LOCATION I 


WORD ADDRESS 


MODULE I 


LOCATION I 


0000 

0 

0 

10000 

0 

8 

0004 

1 

0 

10004 

1 

8 

0008 

2 

0 

10008 

2 

8 

OOOC 

3 

0 

1000C 

3 

8 

0010 

0 

10 

10010 

0 

18 

0014 

1 

10 

10014 

1 

18 

0018 

2 

10 

10018 

2 

18 

001C 

3 

10 

1001C 

3 

18 


8000 

8004 

8008 

800C 

8010 

8014 

8018 

801C 


0 

1 

2 

3 

0 

1 

2 

3 


4 

4 

4 

4 

14 

14 

14 

14 



18000 

0 

C 

18004 

1 

C 

18008 

2 

r 

C 

1800C 

3 

C 

18010 

0 

1C 

18014 

1 

1C 

18018 

2 

1C 

1801C 

3 

ic„r 
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Technical Support Bulletin 


TITLE 


roaucr 


Multioorted, MBC Jumoerine Information 


. Model Number 

SEL 32/35 & 55 2164 & 2162 


TSB Number 

0020 


Date 

1/27/78 


The following pages contain all the jumpering information 
required for the installation of a model 2164 or 2162 Multiported 
Memory Bus Controller. Pictorial diagrams (Pages 7 & 8) are 
included to assist in cabling the Multiported MBC' s. 

Refer to TSB #0006 for information on configuring shared memory. 
•TSB #0006 references the Model 2150 MBC; jumpers referred to in 
that TSB should be cross-referenced to the Multiported MBC 
jumpers called out on pages 2 through 6 of this TSB. The Model 
2164 & 2162 M3C’s do not require shared memory jumoers. referenced 
in TSB #0006. 


NOTE: An MBC cannot be configured with both dedicated memory 
module zero and 2 or 4 way interleaved memory; these 
features are mutually exclusive. 


CUSTOMER SERVICES DEPARTMENT 

S90I WEST SUNRISE 3LVD., FORT LA UD£ RDA-LE t FLORID A 






Multiported, M3C Jumpering Information 


TSB NO. 
0020 


8k & 16k Memory 


Son-dedicated 
Memory Module 
Zero 


(Wire Wrap) 


Jumpers 


Mode, 

2162 


(Cotter) 


Jumpers 



8k & 16k Memory 


Dedicated Memory 
Module Zero 


1.4,7' 
& 8 
1 & 6 


019 

SIS I 1, 6 & 8 


Sk Memory Modules 


E 

Way Interleaved 

D5 

D13 

■EKXm 

mEBOMm 

019 

018 

2, 5 & 7 
2 & 4 




6k Memory Modules 


1 

Wav Interleaved 

05 

013 

mm 

WBEEKKm 

019 

018 

1, 3 & 7 
3 & 6 


16k Memory Modules 


4 Way Interleaved 

05 

1, 3 & 6 

019 

1, 3 & 6 

• 

013 

3 & 5 

018 

3- & 5 


8k Memory Modules 

• 

G 5 

16k -Memory Modules 

GS 


ration Jumpers for 
Memory Modules 


Model 

2162 


Jumpers ! Loc. 


1. 3, 5- 
& 7 


, 6 & 8 C19 


Jumters 


2, 4 , 6 & 8 















































Multiported, MBC Jumpering 

Information 

: 

TSB NO. 

0020 










Wire 

Model 

Wrap Hf 
2164 

Copper 
Model 2162 



8k & 16k Memory 

Bus 

Priority 

Loc 

Jumpers 

Loc 

Jumpers 




' 1 

B17 

1 

A18 

1 




2 

B17 

2 

A18 

2 



SEL BUS Transmit 

3 

B17 

3 

A18 

3 



Priority 

4 

B17 

4 

A18 

4 




5 

B17 

5 

A18 

5 




6 

B17 

6 

A18 

6 




7 

B17 

7 

A18 

7 




8 

B17 

8 

. A18 

8 










8k & 16k Memory 


Model 

2164 ^ 

Model 2162 




1 

B18 

None 

B17 

None 




2' 

B18 

1 ' 

B17 . 

1 




3 

B18 

U2 

B17 

16 2 




4 

BIS 

1, 2 
& 3 

B17 

1, 2 
6 3 



SEL BUS Receive 

5 

B18 

1, 2, 
3 & 4 

B17 

l, 2, 
3 6 4 



Priority 

6 

B18 

1, 2, 
2, 4, 
& 5 

B17 

1,- 2, 
2. 4, 
6 5 



• 

. 

7 

: 

1 

B18 

l 

1* 2, 
2, 4, 
5 6 6 

817 

1, 2, 
2, 4, 
5 6 6 




8 

B18 

1. 2, 
2, 4, 
5/ 6, 
6 7 

B17 

1, 2, 
2, 4, 
5 / 6, 
6 7 

• 








' 


8-17 









































Multiported, MBC Jumpering Information 


TSB NO. 
0020 



Model 2164 - Loc N2% 


l * Jumper Installed 
0 » Jumper Removed 


' - ^ 


Lower Address 


Boundary in 

8k. Word increments 






Jumoer 

Pins 


Address ' 

MSB 
1 2 

.3- 

4 

5 

6 

7 

8 

S3 

9 

000 

1 

JL 

X 

JL 

X 

X 

.1 

1 

1 

001 

1 

1 

1 

l 

1 

1 

1 

1 

0 

002 

1 

X 

X 

i_ 

V 

X 

1 

0 

1 

003 

1 

1 

1 

1 

1 

1 

1 

0 ' 

0 

004 

1 

1 

1 

l 

1 

1 

"o" 

“i” 

1 

005 

' 1 1 

"T 

1 

i 

1 

1 

0 

T 

“ 

0 

006 

1 

'i“ 

1 

l 

1 

1 

“o 


1 

007 

1 

i 

i 

l 

1 

i 

0 

0 

0 

008 

i 

l 

i 

l 

1 

"6“ 

1 

l 

1 

009 

i 

l 

i 

l 

1 

0 

1 

l 

0 

' 00A 

1 

"T 

T 

l 

T" 

T" 

T" 

“o“ 

1 

00B 

"i 

T 

T 

l 

"T 

IT 

T 

0 

0 

ooc 

l 

l 

1 

l 

1 

0 

0 

1 

1 

00D 

i 

T 

T 

T 

T 

T" 

“T 

“T 

6 

00E 

l 

l 

l 

1 

l 

0 

0 

0 

1 

00? 

i 

T 

T 

T 

T 

T 

0 

0 

0 

ITS 

^ <m ei| 

o 

T 

■—x- 

”5" 

T 

— X” 

T 

T 

T 

T 

n * 11 " 



























Multiported, M3C Jumperingj Information 


TSB NO, 

0020 


8k & 15k Memory 

Model 2164 ■ Loc L02 

Model 2162 « Loc H15 


1 

» Jumper Installed 


■ 

» Jumper Removed 


Jumter Pins 


MSB LS. 

Address 1234S6789 


001 111111110 


Upper Address 
Boundary in 
8k Work Increments 


111111011 


111111010 


111 110 01 


1 1 1 1 1 0 


1 11 110 110 


111110101 


1110 10 0 


111110010 


0 


0 0 0 0 0 0 0 0 


0 000 0 0000 



























ITLE ■ Mtltipcrted, H3C Jumpering Information 


TS 3 NO. 
0020 


3k & 16k Memory 


Parity Selection 
option (odd} 


Parity Selection N02 
option (even) 


/(Wire Wrap) Mod eL 2 164 / (Copper) Mo^el 2_1S 


Jumpers 


10 Removed 


Loc 

Jumpers 

HI <3 

10 Removed 


10 Installed 


istailed 


CTS: Parity is normally selected as odd. 


l] 































Proven COMPUTER Performance 


A Subsidiary of GOULD INC. 


T EC H N 


TITLE 


roduct 
32/77 


MOS MEMORY BUS CONTROLLER 


CAL OUPP0RT DULLETIN 


TSB No. 
0069B 



The following pages con-tain the necessary jumpering informa 
tion to install the MOS MBC. 

MBC ADDRESS JUMPERS (Jumpers Installed) 


MODULE 

NUMBER 


LOWER LIMIT ORRER LIMIT 

' © o ^ x © , © 

iiii • i i i i i i i i i t i i i 

UOUUWOCJOO- oooooouoo 


LOW f URBER 
ADDRESS ADDRESS 


0 FFFC 

1 FFFC 

2 FFFC 

3 FFFC 


04 FFFC 

05 FFFC 



o . o 

r'«HO\aj'-4r*<jieo>n 
i i i i i i i i i 

rt^Hrt(VlS(NINn 


08 FFFC 

09 FFFC 
0A FFFC 
OB I FFFC 



FFF 


13 FFFC 
17 FFFC 
IB FFFC 


X X X X X X X X X 
X X X X X X X X 
XXXXXX XX 
X X X X X X X 


X X X X X 




X X X X X X X X 
X XX X XX X 
X X X X X XX 
X X X X X X 


XXX xxxxx 
XXX X XXX 
XXX X X X X 


xxxxxxxx 

XXXXXX X 
XXXXXX X 
XXXXXX 



X X X X XXX 

XX X X 
X X X X XX 

X X 


X X X X 
X X X X 
X X X X 


XXX 

XXX 

XXX 




23 FFFC 
27| FFFC 
FFFC 
FFFC 


33 j FFFC 
37 FFFC 
3B FFFC 
3F FFFC 


XXXXXX 
X X 
X X X X X 
X XXX 


xxxxx 

X XXX 


XXX 
X X 
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MOS MEMORY BUS CONTROLLER 


TSB No. 
0069B 


SEL BUS PRIORITY TRANSMIT (Jumpers) 


PRI 1 
PRI 2 
P RI 3 
PRI. 4 
PRI 5 
P RI 6 
PRI 7 
PRI 8 


A16-7 

A16-6 

A16-3 

A16-8 

A16-5 

A16-4 

A16-1 

A16-2 


SEL BUS PRIORITY RECEIVE (Jumpers) 


PRI I - NONE 
PRI 2 - A18-8 

PRI 5 - A18-8 , 6 

PRI 4 - Al8-8,6,4 

PRI 5 - A18-8,6,4,7 

PRI 6 - Al8-8,6,4,7,5 

PRI 7 - A18-8 , 6,4,7,5,3 

PRI 8 - A18-8 , 6,4 ,7,5 ,3 ,2 


Dedicated Option 


32K Module 


012-2,3,4,5 
CIO— 4 ,2 
Cll-4, 3 


64K Module - 


C12-3,4,5 

ClOi-4 

Cll-5 ,4,3 ,2 





Page J2 









TITLE 


MOS MEMORY BUS CONTROLLER 


TSB No. 
0069B 


Configuration Jumpers 

t 

(Jumpers Installed) 

Non Dedicated - 

Np Interleave 

32K Module 

64K Module 

Cl 0-2 

Cll-4,3 ,2 

Cll-3, 4 

C12-5 

C12-5 

C13-4 

C13-4 

Cl4-4,9 ,6 

C14-4 ,9,2,7 

C15-5,8,l 

CIS-5,9 . 

C16-3 , 7 

C16-3, 7 

C17-S 

C17-6 

D1S-2 

D15— 1,2 


2 Way - Interleave 

- Non Dedicated. 

32K Module 

64K Module 

CIO— 2 

Cll-4,3, 2 

Cll-4,3 

C12-5 

C12-5 - 

C13-4 

Cl 3 -5 

Cl 4-5, 9, 6 

C14-4 ,9 ,2,7 

C15-5, 8,1 

. C15— 5,9 

CIS— 3 ,5 

CIS— 3 r 10 

Cl 7-6 

. C17-6. 

D15-2 

015—1/2. 

D15-2 

4 Way - Interleave 

- Non Dedicated 

32K Module 

64K Module 

CIO— 2 

Cll-4,3, 2 

Cll-4,3 

C12-5 

C12-5 

C13-4 

C13-5 

Cl 4- 5 , 6 

Cl4—3,9,2,7 

C15-10,5,8,l 

Cl5-5,9 

CIS-3,5 

CIS— 3,10 

C17-9 

C17-7 

D15-2 

015-1,2 
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TITLE 

TSB No. 

MOS MEMORY BUS CONTROLLER 

0069B 


INHIBIT/ECHO DECODE (JUMPERS) 


A modification has been made to the Model 2382 MBC, (160- 
103265-001 Rev. G or higher), to allow proper operation with 
the Concept 32/87 CPU. However, this does effect all other 
systems, (32/7XV 32/57 , etc...) , in which this board is used. 


The following chart should be used for jumpering the INHIBIT/ 
ECHO Bits. 


32/7X, 
32/2X, 

SEL BUS 
PRIORITY 

PRI 1 or 5 
PRI 2 or 6 
PRI 3 or 7 
PRI 4 


ERROR DETECTION OPTION (JUMPERS) 

SINGLE BIT C17-3 * \i> 

DOUBLE BIT NONE ** 

PROGRAM CONTROL A18-1 


♦NOTE: Double Bit detection is the standard mode used 

when running under the operating system. 

♦♦NOTE: When performing Preventative Maintenance or 

troubleshooting a suspected problem in memory, 
the jumper for Single Bit detection should be 
inserted on the MBC. The Error Correction 
jumpers on the 32K and 64K MOS Memory Modules, 
(reference TSB 073A and TSB 0102) , in location 
CIO, should also be in the disabled positions 
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TITLE 


MOS MEMORY BUS CONTROLLER 


SB No. 
0069B 


when troubleshooting/performing P.M. Jumpering 
for Single Bit detection will not .report Double 
Bit errors. 

Any module that, fails the memory diagnostic 
should be replaced as soon as possible. 

Before returning the system to the customer/user , 
the MBC should be jumpered for Double Bit de- 
tection, (remove C17-3) , and the MOS Memory 
Modules should have the Error Correction enabled. 



The inform* tioa oontained herein is of a proprietary nature 
and is not necessarily abstracted free approved or proposed 
SYSTEMS documentation. Therefore# no representation is node 
as to its accuracy nor will there be any aaauaption of 
liability by SYSTEMS for damages arising from its use. 
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MOS Memory Jumper Configuration* 


r o d u c t M o d e I N o. 

• 32 « 64K Word MOS Memory 2376, 2378, 2379, 2301 


TSB No. 

0073 



32K Word Module Storago 
Board Jumpers 


Pin Humber 


123456789 10 



32K Word Module Interface Board Jumpers 


Henory 

Module 

Number 


Socket A15 
Pin Number 


123456789 10 


Socket A16 
Pin Number 


123456789 10 


CIO 

Pin I Pin 
Number I Humber 


1 2 3 4 1 2 3 4 
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T 


f >, 


v . .y 




u 



iTJITLE . 

TSB No. 

MOS Memory Jumper Configurations 

0073 

' .. 64K Word Module S torage 

Board Jumpers 

- 



Pin Number 


123456789 10 



64K Vford Module Interface Board Jumpers 


Memory 

Module 

Number 


Socket A15 
Pin Number 

• 

Socket A16 
Pin Number 

1 2 34 5 6 7 6 9 10 

1 2 3 4 5 6 7 8 9 10 



Pin 

Number 


1 2 3 4 1 2 3 4 





if ^ 


* fcr c> : 






























TITLE 


MOS Memory Jumper Configurations 


TSB No. 

0073 


900NS Module Refresh 
Board Jumpers 


Socket 

Location 

Pin Number 

1 2 3 4 5 6 7 8 

B6 

X XXX 

C7 

X 

Cll 

X 


600NS Module Refresh 
Board Jumpers 


Socket 

Location 

Ptn Humber 

1 2 3 4 5 6 7 8 

06 

X XXX 

C7 

X 

Cll 

X 


tfct tsfsmtiM rMt*lM4 k*f •(» It il l retffUtsry ••««*•* 
«M u mu Mmftiiir •Mtismi tie* n M*it**4 

ITSTVm lOfweMlIlM. M MfllMMlUM* 4t MU 

•a ft lit eerveery iw »UI »Mi« fee tty •••trfUM 1 1 
lUbilltr hr RUltn* frt Iimum uUitf fw ttt m. 
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ENGINEERING wAbORATOR'ES 


ECHNICAL 


Su 


PPORT 


Bu 


LLETIN 


TITLE 

MOS MBC REFRESH TERMINATOR JUMPER CONFIGURATION 

TSB No. 

0122 

Product 

Model No. 

Date 

SEL 32 MOS MBC 


O 

00 

1 

0 

CM 

1 

o 

rH 


The following chart is an excerpt from drawing 130-103314-000. It 
will aid in configuring the MOS MBC refresh logic for a MOS memory 
system. The mechanical section of the bus terminator with jumper 
locations (160-103314-001) is 3hown for reference. Refer to 
TSB 0073A for MOS memory jumper configurations. 


MfMOftf S'tVItM 


SOC *£T LOCATION SOCXIT LOCATION ISCCAgT LOCATION 


ai Pin no. - 


AS PIN NC. — 


a 4 pin no. - 



1 

IT 

7!7 

T 

4^7 tft r 1 1 


nr , -tit 

[£j 

Til 

7 

A 

I4K WORDS 
400 NANO S (CON OS 


« 





r 

r 


X 

T 

1 




1 !* 

X 


X 

n 

X 


X 

UK WOK OS 

soo nanoseconds 


X 






r 


X 

n 

! 



L 



x 

X 


X 

X 

X 


44K WOK DS 
400 NANOSKCONOS 


X 





• 



X 

SB 


" 


X 

X 


X 

X 

X 


UK WORDS 
000 NANOlf GONOS 



““1 

1 

: — 

Xl 


1 

i 

i 

_J 


rr*i i 


- 


X 

X 


£ 

X 

X 


44 A W0KO4 
400 NAN©** CON OS 



] 

*! 


“h 

D 

J 




| 

j 

[ 

X 

few* 

X 


E 

X 

t 

-wd 

L. 



The Information containad herein t« of « proprietary nature 
and ta not necaaearily abatracted itom appre ved r»r proponed 
SYtTM documentation, therefore, no repreaentat ion it made 
as to its accuracy nor will there be any assumption of 
liability by STSTEHI for damages arising from its use. 


CUSTOMER S ER ' ES DEPARTMENT 

fiom \A Itk c i C I. . OI..J f - - * » 
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MEMORY MAPPING 



512 KB MAPPED MODE 







24 BIT REAL ADDRESS 



OOO 
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MAPPED EXTENDED MODE 





f ^ 


n — 

: 


" 1 I I 

1 

lu_j 

1..I i 

— J 1 1 . 

L_l_i_L-LJ t_ Ll L-t-J—1 1 I 

1 — 1 1., 1 J 


INSTRUCTIONS 

PRIMARY MAP 
16 REG X 8 ICW ■ 128 KW 


OPERANDS ONLY 

EXTENDED MAP 
16 REG X 8 KW • 128 KW 


5- 

i ij - 

2 

3 

4 

s 

6 

7 



A 

a 

c 

B 

F 

T 

io _ .... 
12 


14 

: 5 

'is 

J 

is riz 


u 


'’ozm 

ip 


1 

- ■ i 

12 13 14 IS It 1? 11 It 20 21 22 23 24 2S 26 27 2t 2» 30 31 

1* - J 

1,2 20 BIT AOORESS 

L .L . . J 

; 

>12 IB* 17 ait 1 

MAP REG J AOORESS WITHIN SKW BLOCK 

AOOR BITS | 1 


0- IP 


LOGICAL ADDRESS 


• SITS 


PHYSICAL APOR6SS 


LOGICAL /PHYSICAL 
ADDRESS 


■ 16 j 17 

24 SIT REAL ADORES S 


21 




iPP A 

1FE “l 

INSTRUCTIONS m DATA 

10 

p 

E 

D 

C 

B 

A 

• 

8 

7 } 

6 

5 

4 

3 

2 

1 


A 




000 
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MAPPING EXAMPLE 


PSD 


SCRATCHPAD 
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EXPLANATION OF MAPPING EXAMPLE 


ASSUME A NEED TO LOAD INTO MEMORY, FROM THE DISC, A TASK CALLED ,r A", REQUIRING 
16K OF CORE. MPX DETERMINES THAT MODULES 6 AND 9 ARE AVAILABLE, SO IT BUILDS 
SOFTWARE TABLES, NAMELY, A MAP SEGMENT DESCRIPTOR LIST (MSDL) FOR TASK "A", 
SPECIFYING A TWO PAGE MAP IMAGE DESCRIPTOR LIST (MIDL); A MIDL, SPECIFYING 
MODULES 6 AND 9; AND A PROGRAM STATUS DOUBLEWORD (PSD) WHICH WILL POINT TO 
TASK "A" AND BE USED TO LOAD THE MAP. 

MPX NOW EXECUTES A "LOAD PROGRAM STATUS DOUBLEWORD AND CHANGE MAP" (LPSDCM) 
INSTRUCTION. FIRMWARE INDEXES INTO THE MASTER PROCESS LIST (MPL) , ADDING THE 
CONTENTS OF SCRATCHPAD LOCATION 83 TO THE PSD's CPIX. IT FINDS THE "BORROW 
BIT" SET IN THE ENTRY FOR TASK "A" (ALL TASKS ON DISC ARE INCLUDED IN THE MPL), 
SO FIRMWARE RETURNS AND INDEXES AGAIN, THIS TIME USING THE PSD's BPIX, WHICH 
IS ALWAYS ZERO. 

THE FIRST ENTRY IN THE MPL IS REFERENCED. THIS WILL BE A MAP SEGMENT CONTROL 
DESCRIPTOR (MSCD) , POINTING TO ONE MAP SEGMENT DESCRIPTOR (MSD). THIS MSD 
SPECIFIES FOUR PAGES TQ BE LOADED INTO THE CPU MAP FROM THE MPX MIDL IN MEMORY. 
THE MAP IS LOADED, PAGE BY PAGE, DECREMENTING THE PAGE COUNT UNTIL ALL FOUR 
PAGES ARE LOADED. 

FIRMWARE NOW INDEXES AGAIN, USING THE CPIX. NOW TASK "A"s MSCD IS REFERENCED, 
WHICH LOADS PAGES 4 AND 5 OF THE MAP FROM TASK "A"s MIDL, WHICH WAS JUST 
CREATED. 

THE REMAINING MAP PAGE ENTRIES HAVE THEIR VALID BITS RESET. TASK "A" NOW GOES 
INTO EXECUTION. 


\ 

\ 
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MAPPING ADDRESS TRANSLATION 


INSTRUCTION ADDRESS FIELD 


INDEX REGISTER 



* 


DESTINATION BUS 


M3C 


* 


MOD 

SELECT 


i 


* 


13 BITS 

MEM WD ADDR 
0000 - 7FFC 


4 5 


6 9 


C C 


21 2223 






c 



BUILDING CPU's RAM MIDL SEQUENCE 
USING PAGES 4-10 and 4-11 (FIG.S 
4-2 and 4-3) of the REFERENCE MANUAL 

I. LOAD NEW PSD 

II. CPIX AND BASE ADDRESS FROM SCRATCH PAD ADDRESS MAP SEGMENT 
CONTROL DESCRIPTORS (MSCD) 

III. CHECK BORROW BIT 

A. IF RESET: 

(1) ADDRESS MAP SEGMENT DESCRIPTOR (MSD) 

B. IF SET: 

(1) USE BP IX AND BASE ADDRESS TO RE-ADDRESS MSCD 

IV. ASSUME FOR EXPLANATION PURPOSES THAT THE BORROW BIT WAS SET. 

V. MSCD POINTS TO MAP SEGMENT DESCRIPTOR (MSD) 

A. SDC COUNTER IS LOADED WITH COUNT FROM MSCD 
(1) ASSUME COUNT OF 2 

VI . MSCD ADDRESS MSD 

VII. MSD POINTS TO MAP IMAGE DESCRIPTOR IN MAIN MEMORY 
A. SPC COUNTER LOADED WITH COUNT FROM MSD 
(1) ASSUME A COUNT OF 2 

VIII. FIRMWARE LOADS 16-BIT PAGE ENTRY INTO THE CPU'S MAP RAM. 

IX. SPC DECRIMENTED BY 1 

A. COUNT IN SPC IS NOW 1 

X. FIRMWARE NOW LOADS SECOND 16-BIT PAGE ENTRY INTO ITS OWN RAM 
A. COUNT IN SPC IS NOW 0 

XI. SDC COUNTER IS DECREMENTED BY 1 

A. COUNT IS NOW 1 

B. NEW MSD IS USED TO ADDRESS MID 

C. SPC COUNTER NOW LOADED WITH NEW COUNT 
(1) ASSUME COUNT OF 1 










XII. NEW MID IS LOADED INTO CPU's RAM 

XIII. SPC COUNTER IS DECREMENTED BY 1 

A. SPC COUNTER EQUALS 0 

XIV. SDC COUNTER DECREMENTED BY I 

A. COUNTER NOW EQUAL TO 0 

XV. SINCE BORROW BIT WAS SET, FIRMWARE NOW GOES 
BACK TO THE MSD. 

XVI. CPIX AND BASE ADDRESS ARE NOW USED TO ADDRESS MSCD 

A. BORROW BIT IS IGNORED AT THIS TIME 

XVII. SEQUENCE OF ADDRESSING MSD, MID, AND LOADING SDC/SPC 
COUNTERS BEGINS AGAIN. 

A. FIRMWARE CONTINUES TO BUILD CPU's RAM MIDL UNTIL 
BOTH SPC AND SDC ARE EQUAL TO 0 

XVIII. FIRMWARE NOW SIGNALS CPU IT HAS BUILT MIDL PROGRAM 
INTO RAM 

XIX. CPU INITIATES PROGRAM 


NOTE: IF PROGRAM CALLS FOR CHANGING ANY MAP REGISTER, ALL 

REGISTER PRECEDING REGISTER TO BE CHANGED WILL ALSO 
BE CHANGED. THIS CALLS FOR RE-INITIALIZING FIRMWARE 
SEQUENCING JUST DISCUSSED. 

EXP.: YOU WISH TO CHANGE PRIMARY MAP REGISTER 4. 

FIRMWARE WILL CHANGE REGISTER 0,1, 2, 3, AND 4. 








f 
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System 32/75 Happing Lab Exercise 


Introductions 

The purpose of this worksession is to familiarize the student 
with the mapping instructions used by the 32/75. 

The student will be given the information to enter into 
memory and registers in order to execute the instruction. 

The student will write down the results observed after 
execution. 

Reference: 

SYSTEMS 32/75 Reference Manual 
Procedure: 

1. Enter a set extended address (Sea) instruction in hexa- 
decimal into memory as follows: 


Location 

Data 

Comments 

00000 

OOODOOQ2 

Sea Instruction 

Set P.C. to 00000 



Press Instruction Step 


After Execution 



PSD1 - 



Enter a "Load Map" 

(LM) instruction 

and execute as follows : 

Location 

Data 

Comments 

00004 

80000000 

PSD2 Map Mode 

00784 

01002000 

Map Segment Control 
Descriptor 

01000 

2C070000 

Load Map Instruction 

02000 

02003000 

Map Segment Descriptor 

03000 

FFFFFFFF 

Map Image Descriptor 
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Set P.C. to 01000 

Press Instruction Step 

Note: You have just set up the 1st two page entries in 

the map register. DO NOT press system reset. In 
order to prove it was loaded the map register entries 
must be read back into a GPR. Execution of the next 
step will read it back. 

3. Enter a "Read Hap" in order to verify the previous step. 

Location Data Comments 

01004 2CAA0002 Transfer Map to 

Register Instruction 


Set P.C. to 01004 
Press Instruction Step 
GPR1 - 

Why does GPR1 appear as it does? 


4. System reset and re-execute the "Transfer Map to Register" 
instruction. 

GPR1 - 

Why does GPR1 appear as it does? 


/f ~> 



5. Enter a "Load Program Status Doubleword" (LPSD) instruction 
and execute as follows : 


Location 

00008 

00010 

00014 

Set P.C. to 00008 


Data 

F9800010 

FFC7FFFF 

80000000 


Press Instruction Step 


Comments 

LPSD Instruction 
Data to PSD1 
Data to PSD2 


PSD1 - 


Why does PSD1 appear as it does? 
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6. Enter and execute a program that will load all CPU map 
registers with the following pattern. 


Location 

Data 

Location 

Data 


08000 

00000001 

08020 

00160017 


08004 

00020003 

08024 

00180019 


08008 

00040005 

08028 

00200021 


0800C 

00060007 

0802C 

00220023 


08010 

00080009 

08030 

00240025 


08014 

00100011 

08034 

00260027 


08018 

00000001 

08038 

00280029 


0801C 

00140015 

0803C 

00300031 


Enter program as follows : 



Location 


Data 

Comments 


00784 


01002000 

Map Segment Control 
Descriptor 


02000 


20008000 

Map Segment Descriptor 


02004 


2C070000 

Load Map Instruction 


02008 


00000000 

PSD1 

% 

0200C 


80000000 

PSD2 



Enter 00002008 into GPR 0. 

Set P.C. to 02004 
Press Instruction Step 

Note: The program just loaded the data pattern into the 

CPU map registers. DO NOT press system reset. 

In order to look at the data pattern in the map 
registers unload it into memory with the next 
step. 
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The following program must be entered to unload the CPU 
map registers into memory starting at location 03000. 

DO NOT system reset. 


Location 

Data 

Comments 

02100 

C980FFC0 

Load a Neg. Index into 
R3 

02104 

2CAA0002 

Transfer map to GPR1 

02108 

D4E03040 

Store GPR1 at Loc. 
3000 

0210C 

23230002 

Add +1 to bit 30 in 
GPR2 

02110 

F5C02104 

Incr, GPR3 if ^ branch 

02114 

00000000 

Halt (finished) 


Set P.C. to 02100 
Press Run 

Enter below what locations 03000 to 0303C contain 


03000 



DAY 8 


Objectives : 


MEMORY SYSTEM AND 
MEMORY MAPPING - WORKSESSION 


REFERENCES : 

32/70 SERIES 
REFERENCE MANUAL 
SECTION IV 

TECHNICAL MANUAL 
SECTION 1, III 

WORKBOOK 


After completing the referenced reading 
sections of the Reference and Technical 
Manual, and completing the general in- 
formation questions of this worksession; 
the student will be capable of: 

1. Describing the functions of the MBC. 

2. Identifying the various circuit units 
of the MBC and describe their purpose. 


I 
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1. One Memory Bus Controller (MBC) can handle up to / b 

memory modules.. 




2. What is contained in the / Source jAddr es s Buffers on an 


t MRT? 




^4ct — phyStiJ AMrtSS 

it ins ox reading from memory (8K memory modules) . / 




ffers on 


3. When writing or reading from memory (8K memory modules), 

what do address bits 13 thru 16 define? c/ePtk<e 

'+ke ^odvtt- "h> iZ' 

4. Does an MBC have a SEL Bus priority? Interrupt priority? 

Set Jfew fifth ti'fy c I f 

Dots noP hate crr^f 

5. The primary map has page entry locations? 

The extended map has ? ftn^-D 

lb ' to 

6. How do we gain. access to the extended .man? Ulruin-rt ./jr 

I • ‘ Mo »e. I r 




F * 


l 






7 


7. Where in scratchpad is the MPL base address stored? 


(K 


-b v. 


•»v 


8. The extended map is used for storage and retrieval 

of - only ’ - ..mdf (t*> 


9. What instruction is used to put the system into the 
extended addressing mode? Set- 

AcWr eSSln^ 

10. What bit(s) of the PSD set the system into the mapped 
mode of operation? ^ o, ' v ^^iccvUs VKpped , 

11. What defines the lower and upper address limits of an 

MBC? a , 

3 v !ft\ W w^ 



8-89 



12 . 


13 . 


14 . 


When does the MBC activate its inhibit line? When is 
inhibit removed? uJM t t-f-5 /V 

bvrrtr t i 


Uj 4 




When is the "LOAD MAP INSTRUCTION" normally used? Why? 

u 


Jfe/' Ct 


V-or ASus n o$^icS * 

1 J • ’I v /7 />*#/ * aa /> 1 ? *- 1 , Ur r v 


nr^ 




,1** CW MAP Mi hsJ 

\At nPv Restlkrs (hr*— Cj» oc( 

; orm context switching 

L^oo^A, Pcocjrfcn C4*jfv.S P rullc ^ao) Mi*f> 


t*es cri^ ■ — - r\<Mi5To-> «r<- a 

What instruction is used to perform context switching 
in the mapped mode? 


15 . 


If an MBC is improperly jumpered for high address, and 
attempts to access a non-present module, what error in- 
dications will be displayed. 

£ r -- f - o-C 


fhrily £rrxrC 


— Pr'tStO'b 


L\Cj h / 
LicjLi' 


Ia/KU sLr^f P a0 -hf freer 
bikpItLyi fiin 4y freer 


)<*y 


-/-Ue. 
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DAY 9 


SECTION 9 


lOM'S 







INPUT/OUTPUT MICROPRQGRAMMABLE PROCESSOR ( IOM) 

PROVIDES DIRECT COMMUNICATION BETWEEN PERIPHERAL 8 SEL BUS 

FIRMWARE PROGRAMMABLE I/O CONTROL 

GENERATES I/O SERVICE INTERRUPTS (INTERNAL SI) 


TLC - TTY/LINE PRINTER/CARD READER CONTROLLER 

MULTIPLEXER CHANNEL (ALL 3 UNITS ACTIVE) 
DEDICATED I/O CONNECTOR SLOTS 
3 SEPARATE SERVICE INTERRUPTS 
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CONSOLE DEVICES 


TTY/CRT 

CL.EIA 
9600 BAUD 



TLC CONTROLLER • MODEL 9004 WIRE/WRAP 

• MODEL 9005 COPPER 






MAG TAPE SI . 


WE CONTROLLER - MODEL #9012 <W/W>— — — 

#9013 (PC) 

* 4 UNITS MAX 

* SELECTOR CHANNEL (only 1 unit active at a time) 

* CLASS E - 128 KM addressing Jt m ' / 

* 4096 HALFHORD - 8192 BYTE RECORD LENGTH / 


SPEED TAPE PROCESSOR - MODEL #9020 — 

* 4 UNITS (OPTIONAL 8) . 4r C^ F 

* MULTIPLEXER CHANNEL (ALL 4/8 ACTIVE) 

* CLASS •?' - 16 MB ADDRESSING 

* INFINITE RECORD SIZE / 


- MODEL #8050 


* 4 UNITS (OPTIONAL 8) 

* MULTIPLEXER CHANNEL ; 

* CLASS 'F* - 16 KB addressing 

* INFINITE RECORD SIZE 


CLa 55 


vO 

I 

CO 


SYSTEM 



/ ‘IfBEDDED FORMATTER 
X *45 IPS TENSION 
*75 IPS VACUUM 
X*800 BPI (NRZI) 

X *1600 BPI (PE) 



*75 IPS VACUUM 
*125 IPS VACUUM 
*800 BPI (NRZI) 

*1600 BPI (PE) 1 BIT CORRECT 
*6250 BPI (GCR) 2 bit correct 

* AUTO LOAD & UNLOAD 

* AUTO & MANUAL DENSITY SELECT 


MAG TAPE SUBSYSTEM 








DISC SUBSYSTEM 


MODEL h 

9010 

(M/W) 

73-9032 

(M/W) 

9029 

DISC PROCESSOR 

8055 
DP II 

CLASS: 

E; 128 KM ADDR 

f h+Jb \ 

* 

UJ 

F, 16 MB 

F, 16 MB 

DEVICE TYPE: 

AO, 80,|150, 300 MB 

• 

AO, 80, 150, 300 MB 

80, 300 MB 

5 MB FHD, 32 MB CHD 
80, 300 MHD, 600 FND 

CHANN& 

SELECTOR CHAN 

SELECTOR CHAN 

MULTIPLEXER 

MULTIPLEXER 

OPERATION: 

(9 UNIT MAX) 

(A UNIT) 

, (8 UNIT MAX) 

(8 UNIT MAX) 


ALL SANE DEVICES 

DUAL PORT 
ALL SANE 

DUAL PORT 
(NIXED DEVICES) 

DUAL PORT 
(MIXED DEVICES) 

ERROR 

CORRECTION: 

9 BIT ECC 

9 BIT ECC 

" — . * -n+ 

"A 

9 BIT ECC 

9 BIT ECC 


VO 

I 

Ul 
















I CL DEVICE ENTRY FORMAT 




Format #1 *OEVXX-FCItCASA (,NN) 


where: 


defines that the record contains a controller 

' definition entry * i rwj -r- . - 3 v 

.i\ t ’ v*,; v... v - 

Is theilfcdicliTp a&reis*tha twill be used 
by,-ihactso-iev*t Input/output instructions- to 
address the controllers 

Is a necessary' del 1mfter%’ f Hich latiif to the 
r1ohf#f^1s de11w1tei!^present|>i|jsie 
hexlf^iilf digit (four binary bits) . 




fX*gs„M*ed,^ emulation.. 

Presently, this field Is always zero. 


aH^.v 

4 






.T'! ,J defines, thccliss jtfdontroller heingieinulated. 
Presently, this field can contain one of the 
following values: 

0 ■ w^lhr^tHTa: 

- - f - *. ■. f - w*'' , — '5* i .i ,.,y 

orlxht: i|rffi v fijt^ 1 tC'CCf.c" 

~ I ^BtfeiPsLl/O -(32/71 ONLY) ’ ' 

.ifllir ^j#t«p^*Vpf1«rity:'-T#ri-1 s ' through 

zital for thk deflned controller. 


jyjft -.*# 




Is the '1 : pweit;^^t«|^t dw|j?e s«baddress 

’ '.^iwmany'iwro^he^sttireiihajjone daylce Is ; 
j \f l eonfigur^UUi; ? I j *X\V*J : v ~ 

— ainaor#^^ 

Is a delimiter tijliiBiBSt be used when more than 
: : - -ee*:deri^^ 

■ ' is a J^dtglSii# |a#ciiili number that s peel fits . 

the number of d^ices^ configured on the controller. 




NOTE 1; 




The subaddress (SA) field inust reflect the foil ow- 
ing for the Teletype, Line Printer, Card Reader 
(TIC) controller: 

1. Card Reader is subaddress Or*. 

2. Teletypeis subaddressVifi. : 

3. tine Printer is subaddress 2^6* 
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SCRATCHPAD DEVICE ENTRY 


0 1 2 

3 4 5 6 7 8 9 10 

| FLAGS | 

•IT 

DEFINITION 

00 

PROGRAM VIOLATION 

01 

NOT ASSIGNEO y 

02 

NOT ASSIGNEO 

03 

NOT ASSIGNED 


CLASS 


■ITS 


DEFINITION 


CLASS 0 • *TLC’ LINE PRINTER 
CLASS 1 • TlC CARO READER 
CLASS 2 ■ *TLC' TELETYPEWRITER 
1 | CLASS 3 • RTOM INTERVALTIMER 

CLASS 1 !' STANDARD I/O CONTROLLERS 
CLASS *r I/O CONTROLLER 


INTERRUPT LEVEL 


•IT0B«1 

■JTO OSISlPROVlOE THE ONES COMPLEMENT OF THE I/O CONTROLLER 




PHYSICAL ADDRESS 


•it is » o . 

■ITS 17 • S3 PROVIDE THE I/O CONTROLLER (lOM) PHYSICAL AOORISS,1NHICM 
; MUST MATCH THE lOM’SAOORESS SNITCH CONPIQU RATION 


SUBADDRESS 


•ITS » 3iPROVIOE THE SWBApDRESS OP SPECtPIC I/O DEVICE 


NOTES: ! 1. DEVICE ENTRIES ARE IN SCRATCHPAD ADDRESSES 0&7F. 

J. CORRESPONDS TO THE SCRATCHPAD ADDRESS.- 

3. DEVICE ENTRY SCRATCHPAD AOORESS CAN ALSO BE OBTAINED PROM 
THE INTERRUPT TABLE ENTRY, VECTOR FIELD (REFER TO FIGURE B-SO). 


Format - Scratchpad Device Entry 
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SCRATCHPAD DOT 


N‘ y ;> * • % *?$$.% w , , « *' L \ 

V'* t O’ 






• ... • }%.?&]'■’*: 

? ’f'M ^ A' H> f st « .. 


;000300(«00000) if OiO 1 02 0-E *8.0143 0E*A0«b0 ‘i»fc*AQ*6l 02**040* 

! Ot)032O<4OOOO4) flf0u*t|O 4f!*4|ff*0f^i $t**0l4* .0E**OCbO^OI*4ue6^ 

OOOjay C kOOOIO) 4E*7t0f0 0f*7HSt4l>4E47l00* 0E*7f003”“4E4f»0O4~-.4E*7l005 0E67100* 

i0003fcft(g000ri8) se**l8«4Uv<8E»M80S 0 Eb* 180 * 

.f044J8tfffc04M40p^^ OEbBSbVi tfEfcSSOi'oa 0E68*y«V O€6Si!0.O6 

: |4«ttl*fci*«4*ai*^^ QE*5.*0vE 

|O0B|fO|»bBtf«j 0|**300T! ::3|*4&^^ i> CEfc<».3&OS- < ...OE6'ajO06 

toooiEo (TtoooiBJ oc*a>o^e efflf Jo 4 :«tf •-- - •-••-*- --■■ - • - - * 


000«00(«000<t0) OE*3«O0O fef| 


_ j$344* -/ 0 E 6«3-frv4>^0E 6 «>«o C uE**3909 ;•' oEj»430oE 

£,M* 30 O*, Of* 3 «oo 3 4 E 63 *o 4 y m ™of«i«oo 5 0 E 63 «O 06 


} uuuwnvMKDWdow; UEOl BWQ • 'gg>ypB%jaP.f; yw . H 'B' « ^ ' ■ . 0 F 6 1 * 0 **: «Of #9 60 05 i 

I J^+y>st»4^<»4»T.»ft < i« S A< d ^i§^nmf e , 5 iiyEw»7%^5 t «e*oi 

f P*4j£ wwoojof* j oisp7ajoo wmtom .O4*ei«f?^0fo o£c o r fmytrrtvr- mwt** ?• ohow 

I; ; t MWtAWW*Q$smtyMO§J^ 0iT B0v3tf4u 04 78* ;. 0400 l 4«0 . 0 0 0 O 0444 '~0(i4 0 Q 040 

. 00fl«,6Tmp00*#) «m*)§f a? nrm f tfTnfi p :h«P cw^mpp fpfg -oo.y.oo’oo o ' .o.qv 0*000 

0004*4 l#40OO«) ; 40ff04fi$>0 .ffi0.fO4O.St-' OOODSe6t^Nw4^MjB^0400344W^SS4tt«l6« < 00080148 


{ OOOSOO(H»444»>;4*t; 
::|:v04Sfi4t*4ffi0:*47^' 

! ooofEoTArofooei o«»eo 
I 0 0 P 6 f 0 1 »*0 So 8 S.J «9M&1 
K;; 4 S 4 » 44 f 44 i«|M^ii^ 

\iOBBSEto4& 

■| 0 0P*#0f 6PfPk 0 
'i oas©AOC«oioES 7 4 
I , e«ft*fot* d mf 0 1 *»*40 

I mufaUtM 

j .XV-'tjtWtj ' 




^ wi^yTTw-.'^rf^^^^M^Wf-MltlV^OOlsjOffirs-VOfASlSO j* SOfOOlOO 

« i oovtotbo 


w'mwmi 

mmmm 


»; 00 

« b * c u|cc^? 4 fl *^o 5 i^^ooai bi 0 « - o oi a 0 i 3 e 
" 00 |»SB| to 40**01 ttT‘Wlo'#r** 4 Sli 2 o 1 f «| Oftk i 0 J P 6 • 
147^^5 i 7 FirO-- 4 ^ 4 fr 4 fy 4 -~^ 006 .R 4 ri 4 , -“''' 648 A 47 V«-f 0 0^0 u ? 1 P 

... --., tf»^mo-“^o.iM»oaa.c..^ftftj#a52io oof?o?3yPor)!rti(t?3« 

• ■ 0 itXSftMT" 'VStffift >» 0 ' 

* ' 4®t^64„^ 00Clo270 <i0h&27it- --WCti/27t 

...... . .... ,*„ 

p.^04^ai^e^|?i^ v be w*x~’' 2 ^ 0 . -y oM *+*-- .osai vaoo 

■ 0SI ! »S?gr^1»tqy)g ^- m 7C*6:: :: Oi-A044a-..4S c «» oi u m 

^ oOEVuiR P 

..k •••" 1- ••..:' t . 7% : 'T; ; 


V '?v 4 ' f $■£ 

A A m -4 


: ’■0 


r&i: 


A. i. 1 i 1 . 





■ i fl '0$%$s ...' 


- 4 : ' aws 5 

ft « ' 

■f ; r :-rv ; - ■;•:;• •• - 







\ ;‘ 

| !» <* ^ . i . ; 1 , 


V '.- : - V. t; 





j ■ • - ■ 

I ’• *; c r* » : • 

J' 












J- 't L i 

.,... tf 

1 ; -V . v ^ r . l ^ f ,' 






•'4 : 


: m%&& i4: t&iMH ■: i :. i ri 


0E6A0fltf3 
0C660C03 
0E671007 
0C661007 
0E6520O7 
OE 65200 F 
Of 6« 3007 
0£ 663007 
0E636007 
Of 6 3** OOP 
0E62S007 
0E62S00P 
Of 6 1 6007 
oEelbOOF 
OE607007 
035*7^0# 
BPPFFPPP 
00000000 
OOwCOlbC 
0070016C 
00080 IOC 
oooeoittc 
00 A 80 1 oc 

OPiPOlFC 
00»8u2lC 
00B0023C 
00C8025C 
00C0O27C 
00 l) 80 ?oC 
- OOOOOPbC- 
■ 00£80?|)C 
1o0€00?bC 



CLOCK 

sre:et 

LOGIC 


*L$TPCLXLCL(FROM 08) 

- LOlAGCLR (FROM 01 BOARD) 


hoeststwobs 

LMtCRO INPUT 


SlLBUS 

INTRFC 

CONTROL 


R. p microprocessor 


lamcrotrans 

LMICAOOCSTLO 

LMlCROOATALO 

LMtCAOACK 


LCHIST 

lrtry 

LRIAOY 

LTA 


RESPONSE 

LOGIC 


LMICR01USY [ 
LMfCRORfTRY ORDERS 

ubicroriaoy J 


/ LOT 10007) 
' LOtia tf). 
I LOT (14*23 1 


•USRfSPO Nil { Ll**Q* 
0ATA9US ) L0(0031) 


priority bus 


memory 

BUSY 

BUS 


SE A VICE 
INTRPT 
SIGNALS 


hmM 


PHYSICAL 
AOORC5S 
SWITCHES 
« COMPARE 
LOGIC 


OUT UTS 
(811) 
OUTPUT 
0RVRS 


BUS TAG 
4 BUS 
RESPONSE 
LOGIC 


MEMORY 

BUSY 

LOGIC 


lQT(0DO71 


LOTUS 23) 


01 ST BITS 
(00-07) Ik- 
114*81 
OUTPUT 
ORVRS 


GIST BITS 
10007)4 
(14*23) 
STAGING 
REG 


M%r BITS 
(0B-1SI 
OUTPUT 

STAGING 

- v RIG •. - 


DATA 

BUS 

STAGING 

REG 


BUS 

PRIORITY 
SWITCHES * 

4 LOGIC 
Ihtransout, 


I LAIN(OB-If) 


J LOEJT 100071 


I LOEStlOB lS) 


|lBiN(06G7) 


LA IN 10407) 
L^U04fAH|Rl 

lmimoatah|ri 

LNONPBSMiM 

WlRRORlN 

lhaltio 

LCNTOiN 

lcntiin 

LROIN 

WCPUREQST 

LCLR‘HAUTlO 


NPQUIUS 1 

! OUTPUT GATING SIGNAL TO 
ALL R.PISk.RUS DRIVERS 
EXCEPT© RESPONSE LOGIC 
©BUS PRIORITY. ANO® 
SERVICE INTRPT LOGIC 


SERVICE 

INTRPT 

LOGIC 


i A 4 B RIG 

j OUTPUTS 

I destination 

/ INRUT BUS 
1 INTO A MUX 


LAIN(OOIS) 

4 LBIN(OOIS) 


*.00(00-31 ) 


VREQINT 
LCLRlNT 
L ACTIVE 
lrointrpt 


.A4B RIG 

OvfPUTS 


r TO RR TEST 
' STRUCTURE ANO 
. Oi BOARD 


to rp test ' 
STRUCTURE 


\ A 4 8 REG 
I OUTPUTS 


.DATA INPUT BUS 
I TO A 4 6 MUX 


B REG OUTPUT 


1 TO mPTEST 
f STRUCTURE 


IOM Sel Bus Interface Block Diagram 
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IOM 

50 PINS ' 184 PINS 50 PINS 
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BOARD JUMPERING 






'i - 




! 


„V ^ f ^ ' ,. o ^ ^ 

■ .ft&nftjj^*-- - — 



,-S ■*: W p^i,/ ■•'■ •""„ ■ ^ / 

Technical Suppor-t Bul le ti n 


mm 


TITLE;- 

Product 




L5.«A jiWxi? ■?' 5 




'ft;C.;':" : > v '-' 


Modal hlo. 




,'-■; rw 


Tie? no. 


11/22/78 




Thia TSB contains 
TLC?*nd tha new Copper 900%JEL£«. ‘ .. 

,■ M v ', >> 4X. ■. -&&# 

To ddniiftra transmit priority., jsjna 
for^lhi diairad priority, 

■';' '4;w- ir T* *•<«» 

^ »x . . i.- 

Tranfcslt^friority 


*V- 


’ .>££ ■ 

C4 w i; j!4 
/>£-» jg)C 

g.-' 



9Q04- - ,'3 

A18 i<S>i8t: *;*-. 

' A18 £3*»&4 fl/J 
A18‘i4-13t» 
Al®X|»i2f:& 
A18S#*ilfX5 
A1B '^*§01# 
Alt*l*i iss» 


4"4jf^v 

a~* 

Xi*« 

14 

.is-' 

:?p^'7i«i ! 

pi* 

P®ill 

.-■: , : ; jbo.'i 

‘*LS 11:' 
^ 2* 



Air4*l#^ 

:A19;7-18 : :; - 
■•A20-.dNd3 v '.->* 





fdr'tho 9004 


jumper should:: bo installed 


90is 

XI 1-16. 
XI 2-15 
XI 3-14 

X3t;l-12 
X% 4-11 
XI: >7-10 
X^l8-9 : 

xi§-i8 ; 

3KL2-15 ■ 
X3£-14 
X2S4-13 
X2S5-12 
X2 8-11 
X2 7-10 
X2 *w9 
X3 1-18 
X3 3-15 
X3 3-14 
X3 4-13 
sX8 i-la 
X36-11 





TLC Jtsspar Configuration 


TSS No. 

0063.', j y ■ 


ccnflgurt racalva pri ori ty a jungar should ba InataJ 
> priarltlaa bale* tnatranaalt. priority . 


■a Priority 

9004 

9005 


C18 2-15 

X4 2-15 


CIS 3-14 

X4 3-14 


CIS 4-13 

X4 4-13 


CIS 5-12 

X4 5-12 


CIS 6-11 

X4 6-11 


CIS 7-10 

X4 7-10 


CIS 8-9 

X4 8-9 


C19* 1-16 

X5 1-16 

9 

C19 2-15 

XS 2-15 

10 

C19 3-14 

X5 3-14 

U 

C19 4-13 

XS 4-13 

12 

C19 5-12 

X5 5-12 

13 

C19 6-11 

XS 6-11 

14 

C19 7-10 

XS 7-10 

IS 

C19 8-9 

XS 8-9 

16 

C20 1-16 

XS 1-16 

17 

C20 2-15 

X6 2-15 

19 

C20 3-14 

X6 3-14 

19 

C20 4-13 

XS 4-13 

20 

C20 5-12 

XS 5-12 

21 

C20 6-11 

XS 6-11 



V >p^V r; r ’~^ 


■^^i'^Tr:7“‘~ ; - 


‘3nS* BvvNo* •■. 

00 S 3 5 4 ■ 


m&**> mMWwcAzki-- d»*i .tsv#^©04 • ttc. 

‘ • - •* *th. -• ' . , 


; .$£&' | © 




. -£mi XittL-fli Add 

XJU t-* /A/ -» Xll 7-10 

'4'' ; M$$ ■' '■■■•• . : ;. 


«"' , ^J^^^^ 1>1f ' 1 " ; ^ ,4 ' J 7~ r 'i ? T ^t l, 'Tii'f!jaii' | i',ii'' ..im^iTii ^ ^ * "| 






l -ml TO - 

i mm^fi 




§£'£§4 

Me*! '’' .- ■■ -v4-- ; ' : 'i 4- •; ;-. : -4 vT.v- ; ‘ _ .. 


f ^ -J-. w H**"* »; * i »» v JT^V 


* Vt Jfr'fo *< 4 # ** ;« A * #*;'/ 

V * -£ *<su^ V* ,Jtv sl -^ -• * &**v. 

‘.&frS*£ A \ ^ "‘7 . t-S^V v --. ~ * -j, 

^ v -J^tS S ?;*•} 4 i. r.- .<{#* iV ( * s.*» 

, ..• ";.v 
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TITLE . 


TSB Nd. 

TtC J\ssp«r Configuration 


0063 

Th« baud rat* for th« ccnacl* d«vlc* is s«lscted as 

JS^ 

•• «M | 

follows t 



REX CODE 


XS X9 XIO 


10 17 2C 


10 67 .24 


20 9£ 48 


40 79 20 


80 07 40 


80 E6 40 


02 OS 00 


02 SO CO 


04 3A 00 


04 F2 00 


08 CC 00 



iK^EHmil 

0001 

0111 

0410 

0111 

loo i 

1110 

0111 

1001 

1101 

0111 

1110 

0110 

1101 

1011 

0101 

1101 

0011 

"loio 



XIO 


1234 __56-7S 


X01X 11XX 


X01X OiXX 


X10X 10 XX 


X01X ooxx 


xiox ooxx 


EEMEEEga 


xoox ooxx 


xoox ooxx 


o 0 




BAL’D 

RATE 

HEX CCDS 1 
HI H2 N3 1 

HI 

1234 5678 

H2 

1234 5478 

M3 

1234 5679 

110 

' 

X7 

80 

33 

rr> oiii 

1000 

0000 

0011 

• . 

0011 

150 

XS 

eo 

SB 

* oioi 

l 100©-' 

0000 

0101 

1011 

300 

XA 

40 

B6 

1 1010 

0100 

0000 

1011 

0110 

600 

X4 

20 

60 

. . ' - oioo 

-0040 

0000 

0110 

1101 

900 

XB 

10 

T3 

1000 

0001 

0000 

1111 

0011 

1200 

XS 

10 

OA 

1000 

0001 

0000 

1101 

loio 

1800 j 

xo 

08 

£7 

0000 

0000 

1000 

1110 

0111 

2400 

xo 

08 

75 

0000 

0000 

1000 

0111 

0101 

3600 

xo 

04 

2E 

0000 

0000.: 

0100 

0010 

1110 

4300 

xo 

04 

EA 

oooo i 

0000 

0100 

1110 

1010 

7200 

xo 

oi 

sc 

f roco 

0000 

0010 

Qlgjr~1100 

9600 

xo 

02 

84 

1 1> 0000 j 

0000 

0010 ( 

X101 

0100 j 


t 

e»A - 

o&IO 


_n> 


rm 

I 1234 


Tht Information tanuintd fttrtifi it of l proorittary ft a tun 
*» w naetuariiy i&stricttd from spot pvt* or pfooottd 
Sit doeumofuatiOA, Thmton. no rtprmmttion it mad* 
•i to in aopwncy nor wiU tntrt bt %is v attwmottoo of 
iioOiUty py StL for damaytt arttirtf from 


X«2/EZA —10 
X»1/CWWE3T —01 
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BAUD RATE SWITCH SETTINGS FOR THE TLC ICM 

(WIREWRAP) 



SWITCH 

N1 

SWITCH 

N2 

SWITCH 

N3 

BAUD 
RATS. _ 

POSITIONS 
123US678 

POSITIONS 

123U5678 

POSITIONS 

123U5678 

no 

00**0111 

10000000 

oouoou 

150 

00**0101 

10000000 

010U0U 

300 

00**1010 

01000000 ' 

10110110 

600 

00**0100 

00100000 

onouoi 

900 

00**1000 . 
• 

00010000 

linooii 

1200 

00**1000 

00010000 

11011010 

1S00 

Q0**Q000 

00001000 

11100111 

2UOO 

00**0000 

00001000 

01110101 

3600 j 

00**0000 . 

00000100 

00101113 

U300 

00**0000 

C00C0100 

« 4 

7200 

00**0000 

00000010 

C1G1U00 

9600 

00**0000 

0000CC10 

11010 ICC 

MODES 

* 

ETA CURRENT 


• 


POSITION 3 1 0 

POSITION u Q 1 



SEL BUS PRIORITY ENABLE JUMPER CONNECT IONS 


The sockets that are to be jumpered for SCL Bus priority are located on the SEL Bus terminator circuit card 
with coordinates; SI, S2. S3. When an I0H or MBC is Installed, the appropriate Jumper points are left OPEN 
(NOT JUMPERED). 

As an example, the following assignments are made for a given system; and the jumpered sockets would result, 
as Is Illustrated for SI, S2, and S3. 


Example of 

Assignment of SEL Bus Priority 

a. First MBC > 1 

b. Second MBC > 2 

c. FHD IOM * 4 Sel Bus Priority 

d. CD IOM > 6 

e. MT IOM > 8 

f. ADS IOM > 10 

g. TLC IOM > 21 

h. SCP IOM > 22 




QQ 


S3 

• O • O 


• — * l 2 


-48- 


S2 


3 

/ 

3rd MBC 

Priority Not Enabled 
(Jumper Installed) 


-49- 


S1 


22 


--*16- 


1 . 


o 

o 

— ■■ 

o 

o 




o 

o 


* SI Is a 14 pin DIP 
socket; S2 A S3 

• are 16 pin DIP 

sockets. 

PICTORIAL ILLUSTRATION OF SI, S2, S3 JUMPER SOCKETS ON 
SEL &US TERMINATOR CIRCUIT CARO 


NOTE: EXAMPLE ONLY 




NON-STANDARD IOM CONFIGURATION 


MAG TARE IOM: 



2) IOCD ADDR dedicated for 
something else? 


9-23 






NON-STANDARD IOM CONFIGURATION WORKSESSION 


PROBLEM ; 

1) CONFIGURE THE M/T IOM USING ANY INTERRUPT LEVEL GREATER THAN 3F 

2) USE A DEVICE ADDRESS OF 00 

3) JUMPER THE PHYSICAL ADDRESS TO OA 

4) JUMPER SEL BUS PRIORITY FOR 03 

5) GENERATE THE PROPER I CL ENTRY FOR CONFIGURATION OF 4 DEVICES ON THE CONTROLLER. 

6) WRITE A THUMB- IN TO ‘WRITE' TO THE TAPE DRIVE THAT IS PHYSICAL UNIT #2. 




WORKSESSION 

Input /Output Microprocessor (IOM) 


Objectives*. 

This worksession will help to reinforce your knowledge of the 
IOM. It may also make you aware of some features of the IOM 
that are not obvious. This worksession may also stimulate 
questions that you may bring up in class on points that you 
do not understand. 


Referenced Reading: 

1. 32/70 System Architecture Course Student Workbook. 

A. Microprocessor, Functional Block Diagram 

B, SEL Bus Interface Block Diagram 

2. SEL 32 Series Computer Tech. Manual, Fgs. 1-9 and 
1-10, 3-20 thru 3-31. 


1. How many input data lines are there from the device logic 
to the Microprocessor? \y 


2. How many data input lines are there to the Microprocessor 
from the SEL Bus? 


3. What locations in memory are. reserved for Input/Output 
Command Doublewords (IOCD)? * -T 78 


A. What is the major difference between a Class 0,1,2 IOCD 
and a Class VE' IOCD? BFJds 

Fnv- C-*d£, 
TCW 


5. When is an IOM's SEL Bus Priority zero? 

PRT \o CP(JL 
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What normally causes # 
generated by an IOM? 

x/r 


What is the difference between Interrupt Level and 
SEX Bus Priority? tferoA** 


r v '• p ' "V* f v : » jm-s Vtf z 

TikffP^^V-'^ ■/ A--,,; 

Referencing ^tKa-ldf IMflMMMQfwf •*DITW0t«011*^Di4ft, $U * 

' ' ' “ ' ; >'* ***•>% it! i*> §syfr?tf ' &.o. ;m-' • Jiff.-l ,',r . v ?i 

a) What Device .^di^as s-i^l^^^.used' f©?i*saueip^ 

CD • Wd.%* . ^-'fiicbiinMkri^': .'■ .iso' ' ■ o 


b) ' Whatsis Dfiva ;t #ii*s ; RVl. Apriority*' 


9 . List the 3 funs t i©nai , s *r ea*^ 9 , and give a brief 
description of the function of" eibji-. a V- ' ' ■■ .: 

-Wf* ' 

?&L &«s 


10. - ;; What does thc;IOM J /piaee i on the; DatiL.Rus ,wben pe? formings 
Msmory Rsad? ^ *J*<S5 ^-.'rW(^ 


AVc, itv/c^ 




SECTION 10 





CUSS 'F' I/O 


SYSTEM MEMORY 


CPU ROUTINE 

• 

START 

o 

« 

♦ 

TEST 

• 

c 

STOP 


CHANNEL 
STATUS AND 
WORK AREA 


OUTPUT 

BUFFER 


IOCL 1 


.OUTPUT 


INPUT 

BUFFER 


(DMA) 


IOCL 2 


PROCESSORS 


START. STOP 


DVC'S 


OUTPUT 

OUTPUT 


IOCL 3 



CLASS 'F' I/O: 

• DMA, 16 MB ADDRESSING', 65 KB TRANSFERS, INFINITE RECORD LENGTH CAPABILITY 
(DATA CHAINED IOCL CMDS). 

• INTELLIGENCE TO PERFORM CONTROL OF MULTIPLE I/O ACTIONS FOR COMPLEX I/O PROCESS 

• CLASS F MACRO INSTRUCTION SET PROVIDES FOR ADDRESSING 128 CHANNELS WITH EACH 
HAVING 255 SUBADDRESSES (DVC'S). 

• DYNAMIC STATUS POSTING IN ASSIGNED AREAS OF MEMORY FOR DIRECT VIEWING, 
p • CLASS F MACRO INSTRUCTION SET HAS A STANDARD I/O PROTOCOL FOR ALL CLASS 
[ F PROCESSORS. 

• CLASS F: TAPE PROCESSOR 

DISC PROCESSOR 
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r 
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CLASS 'F' DEVICE ENTRY FORMAT 




K £ 4 ^ - v \ „> r ;• *r i 

; si ! rc, 


if 


LASS F I/O 


SEHHIHff 


INSTRUCTION 

FORMAT 


;W- 


1 OOr ; jv/ 


AH Class F I/O Instructions will be In the following format: 





MIG ' 


1 

■ 


or cooi 

PI 

sue or 

0001 

. 

CHANNSL 


SUSAOOMSS 

,1 LialoixUl 



-ULO. 

JLi 


4 



ova a 4 » « 7 • o <o >: u :a u n it n to i» ao ai aa aa aa aa n v n ao so a 


/ x 

\ v 


op Code 4i tt'^OiS'lini §M $3fe ft*l4 iujtte bi§ta tnfcon«* v The * field 

* h ° M pontentawin bo 
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“ - ‘ * j - “* A * J The fomnat of the computed loglwal 


su 

c 


ubaddrtss field* w1|1 be Used, 
hannel and tubaddreis Is: \ 

i4p“r, v' 

i 








mLmAm 


*4* 


0 11 i -(ft ;.T' 'Is#-' '■! 'lO'- ■-'♦% 'W f 


;t 



LOO I CAL t^AOOfl KSS 


LmJmmL mUmJm 




i-4,,5\-,ur 


The subaddress will beMgnored by the channel If the operation does not 
; apply to a eont { rpy|r ? or t5 dav|ce. ; J • 

The tub op field bits 09-12 specify the type of operation that it to be 
performed as described below: i 


BITS 09-12 

0 0 0 0 - f o* 

0 0 0 1 - XT 
0 0 1 0 - XT 
0 0 1 1 - XT 
0 1 0 0 - XT 
0 101.1*5' 
0 110- X*6* 

0 1 1 1 - X'7* 

1 0 0 0 - XT 
1 0 0 1- XT 
1 0 1 0 - XT 
10 11 - X * B* 
1 10 0- XT 
1 10 1- XT' 
1 1 1 0 - XT 
1 1 1 1 - XT 


SUB OP 

: fnaiffghed " 

Unastloned 
START 1/0 (S10) 

TEST I/O (T10) 

STOP m (S7P10J 
RESET CHANNEL (RSCHNL) 

IWtT 1/0 ^ 

6RA8 CONTROLLER (8RI0) 

RESET CONTROLLER (R5CTL) 

ENABLE WRITE CHANN& WC$ (ECWCS) 
Unassigned 

WRITE CHANNEL WCS (WCWCS) 

ENABLE CHANNEL INTERRUPT (ECI ) 
DISABLE CHANNEL INTERRUPT (OCX > 
ACTIVATE CHANNEL INTERRUPT (AC1) 
DEACTIVATE CHANNEL INTERRUPT (DACI) 


NOTES 1. Channel smst be ICL’d as Class F. 

2. EXR, EXRR, and EXM may not be used* 

3. Must be In PSD mode. 

4. CCs must be tested after each Instruction. 

5. CD, TD, El, DI, AI, DAI, and RI cannot be executed to Class F channel. 




)~4 




CtASST The condition codes will be set for the execution of ell Class F I/O 
COHO I TI ON CoOES Instructions and Indicate the successful or unsuccessful Initiation 
of an I/O Instruction. The condition codes can be set by the CPU, 
for channel busy and Inoperable or undefined channel, or by the 
Information passed directly from the chanhil. The assignments for 
the condition codes are: 

CC1 Cg CO CC4 


) 


0 0 0 0 

0 0 0 1 

0 0 1 0 

0 0 11 
0 10 0 

0 1 0 1 

Oil 0 
0 111 
10 0 0 

10 0 1 

10 1 0 

10 11 
110 0 
110 0 
11 1 0 

1111 


REQUEST ACTIVATED, MILL ECHO STATUS 
CHANNEL BUSY 

CHANNEL INOPERABLE OR UNDEFINED 

SUBCHANNEL BUSY 

STATUS STORED 

UNSUPPORTED TRANSACTION 

UNASSIGNED 

UNASSIGNED 

REQUEST ACCEPTED AND QUEUED, NO ECHO STATUS 

UNASSIGNED 

UNASSIGNED 

UNASSIGNED 

UNASSIGNED 

UNASSIGNEO 

UNASSIGNED 

UNASSIGNED 


) 




Although 16 encoded Condtlons are possible, only the assigned patterns 
will occur. 
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/O 

l o 


IOCOMSW 


COMMAND 

JUJJ 1 1 I 1 1 - T f T ■: 1 •; 1 ■ V 1 

REAL OATA ADDRESS 

1 1 1 1 ! 1 1 L 1 1 t i i J-— 1 » -» i 1 1 1 

3 

0 1 2 3 4 6 6 7 
IOCD LSW 

8 0 10 11 12 13 14 16 16 17 18 19 20 21 22 23 24 26 26 27 28 29 X 31 

i 

FLAGS 0 0 0 

r— |— 

0 0 0 0 0 0 0 0 

1 ; 1 — — 1 1 — 

8YTE TRANSFER COUNT 


0 1 2 3 4 6 6 7 8 0 10 11 12 13 14 18 18 17 18 19 20 21 22 23 24 28 26 27 28 29 30 31 


8IT ASSIGNMENTS IN THE OOMMANO ARE: 

XXXX0000 CHANNEL CONTROL 
MMMMO 1 0 0 SENSE 

X XXXI 0 0 0 TRANSFER IN CHANNEL 

M M M M 1 1 0 0 READ BACKWARD 

MMMMMMO 1 WRITE 

MMMMMM1 0 RE AO 

MMMMMMI 1 CONTROL 


FLAG BIT ASSIGNMENTS ARE: 


1 0 0 0 0 0 
0 1 0 0 0 0 
0 0 1 0 0 0 
0 0 0 1 0 0 
0 0 0 0 1 0 


DATA CHAIN 
CMD CHAIN 

SUPPRESS INCORRECT LENGTH 
SKIP 

POST PROGRAM CONTROLLED INTERRUPT 



C • BIT ASSIGNMENTS ARE: 

BIT 30 BIT 31 

0 0 BYTE 0 OR FULLWORD 

0 1 BYTE 1 0R FIRST HALFWORO 

1 0 BYTE 2 OR DOUBLEWORD* 

1 1 BYTE 3 OR SECOND HALFWORD 

*IF DOUBLEWORD IS INDICATED TO A CHANNEL. AMBIGUOUS RESULTS 
MAY OCCUR. 


Input/Output Command Doubleword (IOCD) 
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ADDRESS 


PC 


OP CODE 


SUB OP m:,M : LI CHANNEL 


o i a-# * ■ > _ .9 - - - 30 ai 

I? A * 0 | f X 

REP: 6-213 (RM) 


OINIAAt - 
MOISTIM 



f*? > • : .9 •?’ • f-<» • • i'l 

, •- rvLL ■; •L|--' 44 * 




; OiVtCUNTtY 


LOOWAt ,' ,v SU«- . 

.^...> 

SwRiiWiiPii i i j,4^ yi W i > i i l iii i >>iii< > i ii ii| ^ : S ii j 1 1 ■w | in p w iii ^^ ^ i ^wi)* i, ia w p «i j/ ■'..., , 

t fa* jp t ft i/r \r 


IS TT’Sj'J. 



fewMs^raaa 

mm 

8 


si wcatiow* 






0 




19, 20 2V 22 23 24 Jt 29 27 39 39 X 31 


. v - jRyS 


OtSTlMATIQN 

.... r ..^ , ,~ r . ’ 







- ■ • Isi’V* 


, 4 ;^i: : -;' ' S' ; : W-S At^Q 

.]• • - ■ '*■?*■& } 


DATA >U( »31l 


S| 5 ’ . 


6 V l; a- -A -1 -,f T "*'.»■ <0 18 1« tT 48 18 26 ?1 22 33 2 * 31 38 27 28 2* 30 31 




MM,' DATA^Kltt 


i YTI COUNT 


6 3 


«ii ^ mm rn 


ywtmroi mi* (cuss r ) 

■ .. ’• > : V . •■■ : ■ p +'*7 , /' ■ - 

- . 4 ' Cl *♦ ? i i ■ 


§ 
























CPU- 


■ARSTX TRANSFER* 


■RPU 


DESTINATION B US (IDT 00-23) 


INT LVL 1 PHY A DDR I SUB A DDR 


DATA BUS (LD 00-31) 


FLAGS I REAL IQCL ADDRESS 


CPU* 


■ READY - 


•RPU 


CPU- 


•RSTX TRANSFER- 


•RPU 



DESTINATION BUS 

INT LVL I PHY ADDR t SUB ADDFI 


DATA BUS 

FLAGS 1 REAL IQCL ADDrIsT 


CPU**- — DRT TRANSFER- RPU 

DESTINATION BUS 
I ~ iCPUl 


DATA BUS 


CC'S 


STATUS ADDRESS 


■'O 


RPU 


— MEMORY READ TRANSFER— — * MEMORY 

DESTINATION BUS 

REAL IQCL AD DRE SS 1 


DATA BUS 

I PHY ADDR 


RPU*- 


-DRT TRANSFER 


■MEMORY 


DATA BUS 


CMA 


STATUS ADDRESS 


1ST IOCD OF LIST 


10-8 




EACH I/O HANDLER HAS A SCRATCHPAD AREA IN MAIN MEMORY 

WHERE THE. .HANDLER KEEPS TRACK OF THE DEVICE CHARACTERISTICS 



SUCH AS MODEL, TYPE OF RECORDING (NRZI, PE, etc.)* AND 
ALSO EACH DEVICE’S STATUS ADpRE$S ! . .. 


i A** 


■> "-A 

A ''H &; 


MODEL 




RECORDING, 




Gf ATUS ADDRESS OEV.Jl 


STATUS ADDRESS DEV. 1 


2 


STATUS ADDRESS DEV. 3 


tv/ j 

.#.<■’«. .cw»<» 4 < k;:ii;^; 4 w<v,L: 

I • i-wO,** ^ . 




a- ' . .... : ... 

THE FIRST ;TIl€, WEg^^lt^l^^t^XEC^rES AN I/O r 
INSTRUCTION TO A DEVICE^ THE lkloififlN THE I/O COMMAND 
■ LIST CO .(.SCRATCH- 
PAD AREA) . 


EXAMPLE; 
1ST IOCD 

2ND IOCD 


" . ' ■ w0 

J ItrtOp ! 


liitel 

, mt®w mmm* : ^ ' 





WHEN AN INTERffePT REQUEStDI® SENT TO THE CPU r FROM THE 
I/O CHANNEL, WE GPU DOESQNttglMOM WHICH DEVfSEylS 

4 '• - v ■ ’ r: ” v J 

“ '“' :: “? ^EIvelsI^shared 

.'.r: ■ 

BY ALL DEVICES ON THE CH^m^DURINGlTHEpSiLiBUS AICT, 
ICT SEQUENCE THE ; CHANNEI2SENQS THE! REQUEST! ^DEVICE 
STATUS ADDRESS ON flfMMMSIBITR If H 1 A CRT.,, 





CPU -AICT TRANSFER- ►RPU 



DESTINATION BUS 


1 

INT LVL PHY ADDR 



DATA BUS 


1 

.ACK INT REO BIT ] 


rniU— 

or A TW L 

- OOI! 




CPU — 

I CT TRANSFER 

m. RPU 


DESTINATION BUS 
INT LVl \ PHY ADDR 


DATA BUS 

I ACK INT REQ BIT 1 

CPU** — — DRT TRANSFER- 


DESTINATION BUS 


i S 

DATA BUS. 
i CC'sl 


] 


STATUS ADDR 1 


RPU 


THE CPU STORES THE DEVICE STATUS ADDRESS 
IN THE ICB (WORD 6) 

ICB 

WORD 1 
WORD 2 
WORD 3 
WORD 4 
WORD 5 
WORD 6 


OLD PSD1 
OLD PSD2 
NEW PSD1 
NEW PSD2 
IOCL ADDRESS 
I/O STATUS ADDRESS 
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THE I/O HANDLER CAN NOW ACCESS THE DEVICE STATUS 
USING THE STATUS ADDRESS IN THE 

DEVICE STATUS IS AS FOLLOWS: 

WORD 1 
WORD 2 
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■<ri l-TJ t-.tfX ®5w <D 4 „/?,%>♦ 

: ' ' v ib-j--. : , 1 **£• v rr*cz£ /..iv f ’ ^ " o ; L 


V 




a . 




What extended functions are available -on the Serial Panel? 

f—** fLu~£ yKtp^tfxj Loevti** 

j s#3.f>v ^ *:> f. :?*-»•: ••-•x*.- ft .:-.?; a 






2. How can PSD2 be displayed on>the* Serial Panel? : Parallel 

Panel?; Read £ 

Cb*^.nar {ij.mS ^ ^ . r'- .x •,•$£•. 

3. What are . the 4 modes of ^memory addressing used in the ^ *« v \ 

Si/757 ~~ fcU \^S8Cy i "WK 

itl : J-,i 

unt^pptd ux WU» lOBttJ) 

• - y$di .Ut8kw *♦*+*! (iVsiwJ^^^ 

4. How many bits are in the ’program Counter' portion of '***' 

■ .. 

•S4^«r,MiBSf5 ;. -.*ite .# •*%&$ - *$$£$$ ooofif, w ** «j «?*.; ■ 

|h^ k x; ^ ... #v /> .«**** ;.• *..V- • * * v • ^ v 

■ "''’ ' ^n4 sofr ^ InvU **s 

■ * Vk. 




if. T 




Iff*? " ,5 :|ft * :#& 

&#. • «£• i‘ih' 


W- 1 ■■ 

•;*■. -V:, *. 


•'..- •/"&£? '**5 -Vs’S^w^r s©3t JVJ • fea^jsrffeb kdd'ai «Jf a^v;? 


• tujkt '? 1 ' 3 & 0 KW & t - Vr M * 3 ?,•• ; :T 


4r.- : ^-I 


- Cf'-iA -V 


" r ^ ■-' ' ' '* ’ "' J . ‘ ' T ? 'V iV'’ « • ' 

^ . <•> v, * -“ \ ,.r ; -- iv^ Vr' 

u^r ’ • * 1 ' - ' ? - 
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8. 


9. 


What field in a CD instruction tells the CPU where to 
locate the Device Entry in Scratchpad? 

be/tcc Address field Lop^coA Mre&S 

When executing of TD2000 , where is device status stored 
in Memory? l ora. Atm Sfiect £col by ’f’Ckd dtd'CA (id 

location j&<^ ?fA A - device 


,o 


10. Where in Scratchpad is the ’IPL' Device Entry stored? 


11. How do we determine where a Device Interrupt entry is 
located in Scratchpad? 


12. How is an IPL IOCD formed? What do the fields mean? 


& 

* 



N/- 


£)v| OU fed- Dqk 

^ '^s W A) -C btii 




•I 


13. If a trap occurs with CPU traps j^nabled\, where would 'v. ^ 


(P- 


the CPU Status Word be located? TT-traps are not en- 
abled, where would the CPU Status Word be located? 


>/ -™p s be, (o czAdL 5"^ woc-dL 

6 A rh^pt Ake 0PO sAkoj l^h-iJL u,tv[d be. 

Uca-Ud 52 $, 


1^8 / n jWve/x&^f 


14. What is the BLOCK MODE TIMEOUT TRAP? When will it occur? 

fi Amif ' 4 iS 0 

iaj^A) ttokArupts . % '(•pfeedk ® r , $ fnjrt 1^8 mrt 

a<~<- trttCvi&L nnfwfu pte; i hcfteaL 

15. Where in memory is the dedicated IVL for Memory Parity 
Trap? Machine Check Trap? 

fflcr*6rri*l Tf*^p . *£V'L- 


/ 


in c- 


t,ck^ 7 r* 


f 
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16 . 


What type of trap occurs when an unpriveleged program 
tries to write into a protected area of memory? 

U i o t c< 4 1 tr»A leap 


17. What causes a System Check Trap? 

a hr t C-rc-e. '/[•*- CPU. 'rrh> ] //osteal &?<£(/*’ S* A > 


18. What causes a Machine Check Trap? f/p# / Pfizer ~ Up) 

Qyi m h t-r\rpt~ or c efvrfexP' 

?$$-■? 

19 . What happens if the PSD Traps are not enabled and a 
trap condition occurs? T-ke. cxu_ w \v\ V^W 

5 bD - £40 wall c»aWa «\£o 


doC \r 1 


7 


20. In the PSD Mode, if the CPU Trap Halts, can you find 
out why? What information is available? u ri . 

~Tkz. 'typ*- O'P dr*.j 9 '< cd'/cp U yfiJ and- , tyy cle'h^ fd^C- 
OLD '-fhte loctPur* (o r ^ r m/(^s /eta t4rfv»JI a / 'jfaa'fz 

Co-vScd '^~ r *-jp ‘xrA C fU £~dn./\>S c/Of' r d provide Mr'c JO pn e >"'<■ /oh, 

21. Write a 'SET CPU' instruction that will enable the 

PSD Mode . c p ( j 0 Q f Q[// 0 O0 (y I 0 j Aja0 


( ® o o o o ■> o o * oojoo OO' ooOl 

^ jD r erf Q n r> r> D 


y> own P'0#Q &).'?/> np) fa 

Qoo Cf Oooo OCXOPD 


-> £Cj&9ooc3l 
f?n ~ O fl o o ( 0 0 O 

22. Write a 'READ CPU STATUS' instruction into Register Zero. 

^oo3 QofTfj poOf 

CPt) a. '(^0^ ^ 

23. What is the IVL for the REAL TIME CLOCK? Power Fail? 

J-Ajft - /ATC Xl/L- 
Tr«p 0p<fL pp X^L 

j2ff= pf 
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24. What function does the 1 SVC 1 instruction perform? 

vs r Ur is 


Wt 


S <2? '(p , jz , / . ( I vs r {or 

C r ;?C> tt*. 


£- 


t 


) 




a. 


'■? ■* // 

f I 

l* 


i' 


25. Which Traps do not Halt 
not enabled? ,■ < 


i( wi 'r.M,l • A‘A(v«nvii V* m (v'Hb 

.t the CPU if they occur and are 


C ^', .• . <l V \ * < Ir-'WrupV 




26. How can the 32/75 CPU be put into the PSW Mode? 

By vStAj •/;•> ic'A k/H ^ or i 1 / *- 

1 u.w>|4 >(.r -/ kc, C fit C 

5e+ \£i-V lie 

27. You have a requirement to install an external interrupt, 
the 4th RTOM in your system has the LDVINTR01 line avail- 
able. What would be the physical pin -on the backplane to 
connect to and what ICL interrupt entry would you generate? 

Pt\ $ (.Bis) Xn ' Si ^- h J r 5 \ £ jr 

28. What jumpers must be in L24 CPU 'C' board for 75 Mode 
and Parallel Control Panel? 

?* rM y,, / He , N v \ >\ 

3-|‘l 
L- ii 


29. What component of the system has the highest SEL Bus 
priority? The lowest? c pCC * CPU 

’ ■ 25 


/ 


'B 

ffivMtf y 


30. What are the field assignments on the Destination Bus 

for a DRT? „ _ , . , , . . , 

0 — 3. 1 w I fieU 


S.. 

V- 




C 'iris 


J^D? 


Unn( X* "\)B 


31. What is the Tag Line configuration for an MRT? 

Lr* - u UWT»-V\ 

U^/vy-L k^D^k 
UCuTt.--- h u6 ‘rUt^-v W 
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32. When in the Mapped Mode, does the 'Program Count' in PSD1 
give you the real memory address of an instruction? Why? 

No* NThc ^ ky Addoc^S 

PC \« H is.'U 

33. In the Mapped Mode, do programs have to be in contiguous 

memory? Why? , TU Mrfi c*rnJ- 

Stl v<ylc ^ titvXs v 


34. What is the minimum amount of memory a program is allocated 
in the Mapped Mode? 


35. What is the minimum amount of memory that can be WRITE 
protected at any given time? $ICu)~ rr\ iA 


36. When is the "BP1X" used in PSD2? 


( 




dtkr.i'.J 6> Gcl4 - WeJ 'T'j 

wlvtn Uw5liMj 

37. How is the CPU put into the Mapped Mode? 

la* ,^3 *£ PSD 

38. How can you examine the contents of the CPU Map Registers? 


X&r l/Vlcp - 


39. 


How many bits are used in one Map Register entry (8KW 
MAP IMAGE)? What are they? (f jy/s 


V al'diiy - i 

Pr& 4 cc^ 

^ AM^s5 -°[ 
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40. Class I/O oper, :fesaft. CmiNf l*gln 

several IOCD's iiivfl^s how inatiy records? 




I M °Q 








SECTION 1 1 

MISCELLANEOUS INFORMATION. 






TROUBLESHOOTING 

FLOWCHART 
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c 


Start 


Power up CPU & 
all peripherals 


6 


'•*1 •} .:*• 
.i 


X Ugh 

p \ 

ts on >vNO . ■> 

Check: 

1 Circuit BR 

2 tine: vol tage 

3 SCP !0f1 connected 
A Power supply 

'""1 

'Yes 

^ 


Halt CPU 
running 

if 








SEl Bus 

Priority Jumpers 
Terminator Board 


Check power supply 
output voltages. Power 
fall card connected 
properly. 



_Ii^Reset Work \No 
).* 

T 


Power down. Remove CPU. 
Check Inter board 
> connectors S that chips 
are seated properly 
























S.E.J.: 32 TROUBLESHOOTING FORM 


NAME_ 

WEEK DAY TIME EXPENDED 

TROUBLE WAS: BOARD CHIP 

SYMPTOMS: 


TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM 


STUDENTS COMMENTS : 



/O 




S.E..L; 32 TROUBLESHOOTING FORM 


r 


NAME 

WEEK DAY TIME EXPENDED 

TROUBLE WAS: BOARD CHIP 

SYMPTOMS : 


TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM:"- 

( 


STUDENTS COMMENTS: 
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S.E.L; 32 TROUBLESHOOTING FORM 


NAME, . 

WEEK DAY TIME EXPENDED 

TROUBLE WAS: BOARD CHIP 

SYMPTOMS: 


TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM 

t 


STUDENTS COMMENTS 





v 




S.E.j.. 32 TROUBLESHOOTING FORM 


NAME 

WEEK DAY TIME EXPENDED 

TROUBLE WAS: BOARD CHIP 

SYMPTOMS: 


TEST & MAINTENANCE ROUTINES USED TO FIND PROBLEM 


STUDENTS COMMENTS : 







ABBREVIATIONS 
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r 

K. 


LIST OF ABBREVIATIONS 


( 


ADS ASYNCHRONOUS DATA SET, USED TO INTERFACE COMMUNICATIONS TERMINALS 

AND MODEMS TO THE SYSTEM. 

AICT ADVANCE INTERRUPT CONTROL TRANSFER. SELBUS. 

ALIM ASYNCHRONOUS LINE INTERFACE MODULE, IS A GPDC, USED TO INTERFACE 

COMMUNICATIONS DEVICES TO THE SYSTEM. 

ADI ANALOG DIGITAL INTERFACE, INTERFACES REAL TIME PERIPHERALS (RTP'S) 

SUCH AS ANALOG TO DIGITAL, DIGITAL TO ANALOG, CONVERTERS, ETC. TO 
THE SYSTEM. 

ALU ARITHMETIC LOGIC UNIT. 

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE. 

ARSTX ADVANCE READ STATUS TRANSFER, IS A SELBUS TRANSFER. 

BLIM BINARY SYNCHRONOUS LINE INTERFACE MODULE, USED TO INTERFACE 
COMMUNICATIONS DEVICES TO THE SYSTEM. 

BOT BEGINNING OF TAPE. 

BPI BITS PER INCH, NUMBER OF BITS PER INCH ON MAG TAPE. 

BPIX BASE PROCESS INDEX, 32/75 PSD2. 

CALM CALL MONITOR, USED IN SOFTWARE TO COMMUNICATE WITH THE REAL TIME 
MONITOR (RTM) . 

CC CONDITION CODE. FOUR BITS IN THE PSW. 

DC CARTRIDGE DISC OR COMMAND DEVICE (INSTRUCTION). 

CDC CARTRIDGE DISC CONTROLLER, IS AN IOM. 

CE CUSTOMER ENGINEER. 

CR CARD READER, READ PUNCHED CARDS. 

CMOS CAPACITOR METAL OXIDE SEMI-CONDUCTOR. 

CPIX CURRENT PROCESS INDEX, 32/75 PSD2. 

CROM CONTROL READ ONLY MEMORY, USUALLY THE FIRMWARE FOR A MICROPROCESSOR. 

CP CARD PUNCH, PUNCHES HOLES IN CARDS. 

CPC CARD PUNCH CONTROLLER, GPDC. 
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CPM 

CPU 

CRC 

CRT 

CYL 

DCC 

DRT 

DSS 

ECC 

ECL 

ECO 

EOT 

FCB 

FHD 

FM 

FPU 

FXD 

GPDC 

GPIO 

GPMC 

HSD 

HXD 
IBL 
ICB 
I CL 


CARDS PER MINUTE. SPEED OF CARD READER. 

» 

CENTRAL PROCESSING UNIT, USED TO CONTROL THE ENTIRE SYSTEM. 

CYCLICAL REDUNDENCY CHECK, PARITY CHECK CHARACTER ON NINE LEVEL 
(9 TRACK) MAGNETIC TAPE. 

CATHODE RAY TUBE, USED AS OPERATOR CONSOLE OR COMMUNICATIONS TERMINALS. 
CYLINDER, TERM USED WITH DISC DEVICES. 

DEVICE CONTROLLER CHANNEL. USED TO IDENTIFY DEVICES DURING SYSGEN. 

DATA RETURN TRANSFER. SELBUS. 

DEVELOPMENT SUPPORT SYSTEM. 

ERROR CORRECTION CODE. MOVING HEAD DISC. 

EMITTER COUPLED LOGIC. 

ENGINEERING CHANGE ORDER. 

END OF TAPE. 

FILE CONTROL BLOCK. SOFTWARE. 

FIXED HEAD DISC, HEADS ARE ELECTRONICALLY SELECTED TO DESIRED TRACK. 
THERE IS A FIXED READ/WRITE HEAD' FOR EACH TRACK. MAGNETIC STORAGE 
DEVICE. 

FREQUENCY MODULATION, ALSO FILE MARK ON MAG TAPE. 

FLOATING POINT UNIT, USED TO PERFORM HIGH SPEED ARITHMETIC COMPUTATIONS. 
FULL DUPLEX. COMMUNICATIONS TERM. 

GENERAL PURPOSE DEVICE CONTROLLER, USED WITH THE GPMC. 

GENERAL PURPOSE INPUT OUTPUT MICROPROCESSOR. 

GENERAL PURPOSE MULTIPLEXING CONTROLLER, USED TO CONTROL UP TO SIXTEEN 
GPDCS. 

HIGH SPEED DATA INTERFACE, USED TO INTERFACE HIGH SPEED DEVICES TO THE 
SYSTEM. SUCH AS ANOTHER COMPUTER. 

HALF DUPLEX. COMMUNICATIONS TERM. 

INTER-BUSS LINK. USED TO CONNECT TWO SELBUSSES. 

INTERRUPT CONTEXT BLOCK, OR INITIAL CLEAR BUS. 

INITIAL CONFIGURATION LIST. USED TO DEFINE THE PHYSICAL SYSTEM EN- 
VIRONMENT TO THE CPU. STORED IN CPU SCRATCHPAD. 



ICT 

IOCB 

IOCD 

IOCL 

IOM 

I PL 

IPS 

IRG 

LED 

LP 

LPM 

LRC 

LSB 

LSI 

MBA 

MBC 

MDF 

MHD 

MIA 

MID 

MIOP 

MIU 

MOS 

MPE 

MPL 

MPX 


INTERRUPT CONTROL TRANSFER. SELBUS. 

INPUT OUTPUT COMMAND BLOCK. 

INPUT OUTPUT COMMAND DOUBLEWORD. 

INPUT OUTPUT COMMAND LIST. 

INPUT OUTPUT MICROPROCESSOR. USED TO CONTROL I/O DEVICES. 

INITIAL PROGRAM LOAD. USED TO LOAD PROGRAMS INTO THE SYSTEM 
FROM AN INPUT DEVICE. 

INCHES PER SECOND ( TAPE SPEED ). 

INTER RECORD GAP. MAG TAPE. 

LIGHT EMITTING DIODE. 

LINE PRINTER. 

LINES PER MINUTE. 

LONGITUDINAL REDUNDINCY CHECK. TRACK PARITY-ON TAPE. 

LEAST SIGNIFICANT BIT. 

LARGE SCALE INTEGRATION. 

MEMORY BUS ADAPTER. USED TO CONNECT A SELBUS TO REMOTE MEMORY. 

MEMORY BUS CONTROLLER. CONTROLS MEMORY MODULES. 

MONITOR DISTRIBUTION FILE. SOFTWARE. 

MOVING HEAD DISC. DIRECT ACCESS DEVICE. 

MEMORY INTERFACE ADAPTER. SAME' AS MBA. 

MAP IMAGE DESCRIPTOR, 32/75 MEMORY MANAGEMENT COMPONENT. 

MULTIPLEXING INPUT OUTPUT PROCESSOR. USED TO CONTROL VARIOUS TYPES 
OF I/O CONTROLLERS ON A TIME SHARING BASIS. 

MEMORY INTERFACE UNIT. 

METAL OXIDE SEMI-CONDUCTOR. 

MEMORY PARITY ERROR. 

MASTER PROCESS LIST. LOCATIONS 784 THRU 7FC. (32/75) - 

MAPPED PROGRAM EXECUTIVE. 32/75 OPERATING SYSTEM SOFTWARE. 
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MRLT MEMORY READ AND LOCK TRANSFER. SEL8US 

MRT MEMORY READ TRANSFER. 

MSD MOST SIGNIFICANT DIGIT. 

MTF MAGNETIC TAPE FORMATTER 

MUX MULTIPLEXOR. USUALLY A CHIP THAT SELECTS ONE OF SEVERAL INPUTS AND 

SENDS IT TO THE CHIP'S OUTPUT. 

MSDL MAP SEGMENT DESCRIPTOR LIST. 32/75 MEMORY MANAGEMENT. 

MTU MAGNETIC TAPE UNIT. 

MWT MEMORY WRITE TRANSFER. SELBUS. 

PCB PRINTED CIRCUIT BuARD. 

PDX PROGRAM DEVELOPMENT EXECUTIVE. 

PE PHASE ENCODED. A TYPE OF MAGNETIC RECORDING USED ON TAPE. 

PFS POWER FAIL SAFE. 

PLO PHASE LOCK OSCILLATOR. USED IN DISC DEVICES. 

PROM PROGRAMMABLE READ ONLY MEMORY. ROM CHIP. 

PSD PROGRAM STATUS DOUBLEWORD. 32/75 

PSW PROGRAM STATUS WORD. 32/55 

PTR PAPER TAPE READER. 

PTRP PAPER TAPE READER AND PUNCH. 

QC QUALITY CONTROL. 

RAM RANDOM ACCESS MEMORY. SOLID STATE DEVICE (CHIP). 

ROM READ ONLY MEMORY. SOLID STATE DEVICE. 

RPU REGIONAL PROCESSING UNIT. 

RSTX READ STATUS TRANSFER. SELBUS. 

RTOM REAL TIME OPTION MODULE. USED TO HANDLE INTERRUPTS. 

RTM REAL TIME MONITOR, 32/55 SOFTWARE OPERATING SYSTEM. 

SCPI SYSTEM CONTROL PANEL INTERFACE. AN IOM. 

SDC SEGMENT DESCRIPTOR COUNT. 32/75 MEMORY MANAGEMENT COMPONENT. 



SDF SYSTEM DIRECTORY FILE. USED DURING SYSGEN. 

SDI SERIAL DATA INTERFACE. 

SDS SYNCHRONOUS DATA SET. 

SEC SECTOR ON A DISC. 

SI SERVICE INTERRUPT. OCCURS WHENEVER A DEVICE TERMINATES. 

SLIM SYNCHRONOUS LINE INTERFACE MODULE, COMMUNICATIONS TERM. IS A GPDC. 

SYSGEN SYSTEM GENERATION. SOFTWARE SYSTEM BUILT ON DISC. 

TAW TRANSFER ADDRESS WORD. 

TCW TRANSFER CONTROL WORD. HAS TRANSFER COUNT AND DATA ADDRESS. 

TLC TELETYPE, LINE PRINTER, CARD READER, CONTROLLER. 

TSA TASK SERVICE AREA. SOFTWARE TERM. 

TSB TECHNICAL SUPPORT BULLETIN. CUSTOMER SERVICE. 

TSM TERMINAL SERVICES MANAGER. SOFTWARE, USED WITH MPX FOR TERMINAL SUPPORT. 

TSS TERMINAL SUPPORT SYSTEM. SOFTWARE, USED WITH RTM FOR TERMINAL SUPPORT. 

TTY TELETYPE TERMINAL. 

UART UNIVERSAL ASYNCHRONOUS RECEIVE AND TRANSMIT. (CHIP) 

VFO VARIABLE FREQUENCY OSCILLATOR. 

VLSI VERY LARGE SCALE INTEGRATION. 

VRC VERTICAL REDUNDANCY CHECK. BYTE. PARITY ON MAG TAPE. 

WCS WRITABLE CONTROL STORAGE. CPU OR I/O MICROPROCESSOR. 

WDOT WORD DATA OR ORDER TRANSFER. SELBUS. 
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ACCESS TIME 

-The time Interval between the request for information and the instant this 
information is available. 

ACCOUNTING MACHINE 

. s 

1. . A keyboard actuated machine that prepares accounting records. 

■ 2. A machine that reads data from externa i storage media, such as cards 

or tapes, and automatically produces accounting records or tabulations, 
usually on continuous forms. 

ACCUMULATOR 

A device which stores a number and which, on receipt of another number , 
adds the two and stores the sum. 

ACCURACY 

The degree of freedom from error, that is, the degree of conformity, to 
truth or to a rule. Accuracy is contrasted with precision, for example, 
four-place pumerals are less precise than six-place numerals, nevertheless 
a properly computed four-place numeral might be more accurate than an 
improperly computed six-place numeral. 


ACK 

Acknowledge message sent upon a communication link to indicate the 
reception of correct data. Used with error detectors in block and 
tree codes. 
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ADAPTER' 

A device used to effect operative capability between different parts of 
one or more systems or subsystems. 

ADDER 

Switching circuit that combines binary bits to generate the Sum and Carry 
of these bits. 

AODkESS 

An address is a coded instruction designating the location of data or 
program segments in storage. The address may refer to storage in 
registers or memories or both. The address code itself may be stored 
so that a location may contain the address of data rather than the data 
itself. This form of addressing is common in microprocessors. 

Addressing modes vary considerably because of efforts to reduce program 
execution time. 

ADDRESS FORMAT 

1. The arrangement of the address parts of an instruction. The 
expression "plus-one" is frequently used to indicate that one of 
the addresses specifies the location of the next instruction to be 
executed, such as one-plus-one, two-plus-one, three-plus-one, 
four-plus-one. 

2. The arrangement of the parts of a single address, such as those 
required for identifying channel, module, track, etc., in a 
disc system. 
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ADDRESS REGISTER 

A register in which an address is stored. 

ALGORITHM 

A term used by mathmatic ians to describe a set of procedures by which a 
given result is obtained. 

ALPHANUMERIC CODE 

A code whose code set consists of letters, digits, and associated 
special characters. 

ALU (ARITHMETIC AND LOGIC UNIT): 

The ALU. is one of the three essential components of a microprocessor. . . 
the other two being the registers and the control block. The ALU performs 
various forms of addition and subtraction; the logic mode performs such 
logic operations as ANOing the contents of two registers, of masking 
the contents of a register. 

ANALOG REPRESENTATION 

A representation that does not have discrete values but is continuously 
variable. 

ARCHITECTURE 

Any design or orderly arrangement perceived by man; the architecture 
of the microprocessor. Since their existence microprocessors, vary considerably 
in design, their architecture has become a bone of contention among | 

specialists. 
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ARITHMETIC SHIFT 

1. A shift that does not affect the sign position. 

2. A snift that is -equivalent to the multiplication of a number by a 
positive or negative integral power of the radix. 

ARRAY LOGIC 

A logic network whose configuration is a rectangular array of intersections 
of its input-output leads, with elements connected at some of these inter- 
sections. The, network usually functions as an encoder or decoder. 

ASCII 

American National Standard Code for Information Interchange. The standard 
code, using a coded character set consisting of 7-bit coded characters 
(8 bits including parity check), used for information interchange among 
data processing systems, communication systems, and associated equipment. 
The ASCII set consists of control characters and graphic characters. 
Synonymous with USASC1I. 

ASSEMBLE 

To prepare a machine language program from a symbolic language program 
by substituting absolute operation codes for symbolic operation codes 
and absolute or relocatable addresses for symbolic addresses. 

ASSEMBLER 

A computer program that assembles. 
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ASSEMBLER PROGRAM 

• The Assembler Program translates man readable source statements (mnemonics) 
into machine understandable object code. 

ASSEMBLY LANGUAGE 

A machine oriented language. Normally the program is written as a series 
of source statements using mnemonic symbol's that suggest the definition of 
the instruction and is then translated into machine language. 

ASYNCHRONOUS 

Operation of a sv-itching network by a free-running signal which signals 
successive instructions, the completion of one instruction triggering the 
next. There is no fixed time per cycle. 

ASYNCHRONOUS DEVICE 

A -device in which the speed of operation is not related to any frequency 
in the system to which it is connected. 


B 

BAUD 

A unit of signaling speed equal to the number of discrete conditions or 
signal events per second. For example, one baud equals one-half dot 
cycle per second in Morse code, one bit per second in a train of binary 
signals, and one 3-bit value per second in a train of signals each of 
which can assume one of eight different states. 
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BAUD RATE 

A measure of data flow. The number of signal elements per second based 
on the duration of the shortest element. When each element carries one 
bit, the Baud rate is numerically equal to bits per second (bps). The 
Baud rates on UART data sheets are interchangeable with bps. 

BAUDOT CODE 

Information code used in data transmission. 

BCD (BINARY CODED DECIMAL) 

Each decimal digit is binary coded into 4-bit words-. The decimal number 11 
would become 0001 0001 in BCD. Also known as the 8421 code. 

BENCHMARK 

Originally a surveyor's mark used as a reference point in surveys. In 
connection with microprocessors, the benchmark is a frequently used 
routine or program selected for the purpose of comparing different 
makes of microprocessors. A flow chart in assembly language is written 
out for each microprocessor and the execution of the benchmark by each 
unit is evaluated on paper. It is not necessary to use hardware to 
measure capability by benchmark. 

BENCHMARK PROBLEM 
s 

A problem used to evaluate the performance of hardware or software 
or both. 
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BIDIRECTIONAL 

A term applied to a port or bus line that can be used to transfer data in 
either direction. 

BINARY 

A system of numbers using 2 as a base in contrast to the decimal system 
which uses 10 as a base. The binary system requires only two symbols, 

0 and 1. Two is expressed in binary by the number 10 (read one, zero). 
Each digit after the initial 1 is multiplied by the base 2. Hence the 
following table expresses the first ten numbers in decimal and binary: 


• Decimal 

Binary 

Decimal 

Binary 

0 . 

0 

5 

101 

1 

1 

6 

110 

2 

10 

7 

111 

\ 3 

11 

8 

1000 

4 

100 

9 

1001 

BINARY CODED 

DECIMAL (BCD) 



A binary 

numbering system for 

coding decimal 

numbers in groups of 

4 bits. 

The binary value of 

these 4-bit groups ranges from 0000 to 


1001, and codes the decimal digits "0" through "9". To count to 9 
takes 4 bits; to count to 99 takes two groups of 4 bits; to count 
to 999 takes three groups of 4 bits, etc. 
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BLOCK 

1. A set of things, such as words, characters, or digits handled 
as a unit. 

2. A collection of contiguous records recorded as a unit. Blocks are 
separated by block gaps and each block may contain one or more 
records . 

3. A group of bits, or n-ary digits, transmitted as a unit. An encoding 
procedure is generally applied to the group Qf b’ts or n-ary digits 
for error-control purposes. 

4. A group of contiguous characters recorded as a unit. 

BLOCK DIAGRAM 

A’-diagram of a system, instrument, or computer in which the principal 
parts are represented by suitable associated geometrical figures to 
show both the basic functions and the functional relationships among 
the parts. 

BOOTSTRAP 

A technique or device designed to bring itself into a desired state by 
m£ans of its own action, e.g., a machine routine whose first few 
instructions are sufficient to bring the rest of itself into the 
computer from an input device. 
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BORROW 

An arithmetically negative carry. 

BRANCH 

Refers to the capability of a microprocessor to modify the function or 
program sequence. Such modification depends on the actual content of 
the data being processed at any given instant. 

BRANCHING 

A method of selecting, on the basis of results, the next operation to 
execute while the program is in progress. 

BUS DRIVER 

An integrated circuit which is added to the data bus system to facilitate 
proper drive to the CPU when several memories are tied to the data bus 
line. These are necessary because of capacitive loading which slows 
down the data rate and prevents proper time sequencing of microprocessor 
operation. 

BUS SYSTEM 

A^ network of paths inside the microcomputer which facilitate data flow. 
The important busses in a microprocessor are identified as Data Bus, 
Address Bus, and Control Bus. 
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BUFFER 

An isolating circuit used to avoid reaction of a driven circuit on the 
corresponding driver circuit. Also, a storage device used to compensate 
for a difference in the rate of flow of information or the time of 
occurrence of events when transmitting information from one device to 
another. 

BUS 

One or more conductors used for transmitting signals or power. 

BYTE 

A sequence of 8 adjacent binary digits operated upon as a unit. 

C 

CALL 

To transfer control to a specified closed subroutine. 

CARRY 

1. One or more digits, produced in connection with an arithmetic 
operation on one digit place of two or more numerals in positional 
notation, that are forwarded to another digit place for processing 

'i 

there. 

2. The number represented by the digit or digits in definition 1 above. 
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COMBINATORIAL LOGIC SYSTEM 

Digital system not utilizing memory elements. A circuit arrangement 
in which the output state is determined by the present state of the 
input. Also called Cominbatorial logic. (See also SEQUENTIAL LOGIC.) 

COMMUNICATION CONTROL CHARACTER 

A control character intended to control or facilitate transmission of 
data over communication networks. 

COMMUNICATION LINK 

The physical means of connecting one location to another for the purpose 
of transmitting and receiving data. 

COMPILE 

To prepare a machine language program from a computer program written 
in another progra/miing language by making use of the overall logic 
structure of the program, or generating more than one machine instruction 
for each symbolic statement, or both, as well as performing the function 
of an assembler. 

COMPILER 

A program that compiles. 

CONDITION CODE 

Refers to a limited group of program conditions such as carry, borrow, 
overflow, etc., which are pertinent to the execution of instructions. 

The codes are contained in a Condition Codes Register. (See also STATUS 
WORD REGISTER.) 
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CONDITIONAL JUMP 

A jump that occurs if specified criteria are met. 

CONTROL BLOCK 

This is the circuitry which performs the control functions of the CPU. 

It is responsible for decoding microprogrammed instructions, and then 
generating the internal control signals that perform the operations 
requested. 

CONTROL BUS 

Conveys a mixture of signals which regulate system operation. These 
"traffic" signals are commands which may also originate in peripherals 
for transfer to the CPU or the reverse. 

CONTROL CHARACTER 

A character whose occurrence in a particular context initiates, modifies, 
or stops a control operation, e..g., a character that controls carriage 
return, a character that controls transmission of data over communication 
networks. A control character may be recorded for use in a subsequent 
action. It may in some circumstances have a graphic representation. 

CONTROLLER 

Digital subsystem responsible for implementing "how" a system is to 

*i 

function. Not to be confused with "timing" as timing tells the system 
"when" to perform its function. 
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3. Most conmonly, a digit as defined in definition 1 above that arises 
when the sum or product of two or more digits equals or exceeds the 
radix of the number representation system. 

4. Less commonly, a borrow. 

5. To forward a carry. 

6. The command directing that a carry be forwarded. 

CARRY LOOK-AHEAD .. 

A type of adder in which the inputs to several stages are examined and 
the proper carries are produced simultaneously. 

CENTRAL PROCESSOR UNIT (CPU) 

Part of a computer system which contains the main storage, arithmetic 
unit, and special register groups. It performs arithmetic operations, 
controls instruction processing, and provides timing signals and other 
housekeeping operations. 

CHANNEL 

1. A path along which signals can be sent, e.g., data channel, output 
channel . 

Z. The portion of a storage medium that is accessible to a given reading 
or writing station, e.g., track, band. 
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CHARACTER 

A letter, digit, or other symbol that is used as part of the organization, 
control, or representation of data. A character is often in the form of 
a spatial arrangement of adjacent or connected strokes. 

CHECK BIT 

A binary check digit, e.g., a parity bit. 

CLOCK 

A generator of pulses which controls the timing of switching circuits in 
a microprocessor. Clock frequency is not the only criterion of data 
' manipulation speed. Hardware architecture and programming skill are 
more important. Clocks are a requisite for most microprocessors and 
multiple phased clocks are common in MOS processors. 


CODE 

1. A set of unambiguous rules specifying the way in which data may 
be represented, e.g., the set of correspondences in the standard 
code for information interchange. Synonymous with coding scheme. 

2. In telecommunications, a system of rules and conventions according 
to which the signals representing data can be. formed, transmitted, 
received, and processed. 

3. In data processing, to represent data or a computer program in a 
symbolic form that can be accepted by a data processor. - 
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CONTROL PROGRAM 

The Control Program is a sequence of instructions that will guide the 
CPU through the various operations it must perform. This program is 
stored permanently in ROM memory where it can be accessed by the CPU 
during operations. 

COUNTER 

A circuit which counts input pulses and will give an output pulse after 
receiving a predetermined number of input pulses. 

CPU (CENTRAL PROCESSING UNIT) 

The heart of any computer system. Basically the CPU is made up of 
storage elements called registers, computational circuits in the ALU, 
the Control Block, and I/O. As soon as LSI technology was able to 
build a CPU on an IC chip, the microprocessor became a reality. The 
one-chip microprocessors have limited storage space, so memory 
implementation is added in modular fashion. Most current micro- 
processors consist of a set of chips, one or two of which form the CPU. 


CRC 

The Cyclic Redundancy Check character. 

CROM { CONTROL READ ONLY MEMORY) 

this is a major component in the control block of some microprocessors. 
It is a ROM which' has been microprogrammed to decode control logic. 
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CROSS-ASSEMBLER 

When the program is assembled by. the same computer that it will run 
on, the program that performs the assembly is referred to as the 
resident or native or self-assembler. If the program is assembled 
by some other computer, the process is referred to as cross-assembly. 

CYCLE 

1. An interval of space or time in which one set of events or 
phenomena is completed. 

2. Any set of operations that is repeated regularly in the same 
sequence. The operations may be subject to variations on each 
repetition. 

D 

DAISY CHAIN 

A bus line which is interconnected with units in such a way that the 
signal passes from one unit to the next in serial fashion. The 
architecture of the Fairchild F-8 provides an example of daisy-chained 
memory chips. Each chip connects to its neighbors to accomplish 
daisy-chaining of interrupt priorities beginning with the chip 
.closest to the CPU. 

■i 

DATA 

Information in numerical code which is assigned an address in memory 
that the CPU uses when storing or fetching the information. 
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DATA BUS 

The microprocessor communicates internally and externally by means of' 
the data bus. It is bidirectional and can transfer data to and from 
the CPU, memory storage, and peripheral devices. 


DATA PROCESSING 

The execution of a systematic sequence of operations performed upon data. 
Synonymous with information processing. 

DATA PROCESSOR - 

A device capable of performing data processing, including desk calculators, 
punched card machines, and computers. Synonymous with processor. 

DEBUG 

To detect, locate, and remove mistakes from a routine or malfunctions from 
a computer. Synonymous with troubleshoot. 

D-BUS (See DATA BUS) 

DECIMAL 

1. Pertaining to a characteristic or property involving a selection, 
choice, or condition in which there are ten possibilities. 

2. Pertaining to the number representation system with a radix of ten. 
DECIMAL DIGIT 


In decimal notation, one of the characters 0 through 9. 
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DECODER' 

A conversion circuit that accepts digital input information - in the 
memory case, binary address information - that appears as a small 
number of lines and selects and activates one line of a large number 
of output lines. 

DECREMENT 

A programming instruction which decreases the contents of a storage 
location. (See also INCREMENT and DECREMENT.) 

DEDICATED 

To set apart for some special use. A dedicated microprocessor is one 
that has been specifically programmed for a single application such as 
weight measurement by scale, traffic light control, etc. ROMs by their 
very nature (Read-Only) are "dedicated" memories. 

DIAGNOSTIC 

Pertaining to the detection and isolation of a malfunction or mistake. 


DIGIT 

A symbol that represents one of the non-negative integers smaller than 
the radix. For example, in decimal notation, a digit is one of the 
characters from 0 to 9. Synonymous with numeric character. 

DIGITIZE 

To use numeric characters to express or represent data, e.g., to 
obtain from an analog representation of a physical quantity, a 
digital representation of the quantity. 
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DIRECT ACCESS 


1. Pertaining to the process of obtaining data from, or placing data 
into, storage where the time required for such access is independent 
of the location of the data most recently obtained or placed in 
storage. 


2. Pertaining to a storage device in which the access time is effectively 
independent of the location of the data. 


3. Synonymous with random access. 

DIRECT ADDRESSING 

Method of programming that has the address pointing to the location of 
data or the instruction that is to be used. 



IRECT MEMORY ACCESS CHANNEL (DMA) 

A method of input-output for a system that uses a small processor whose 
sole task .is that of controlling input-output. With DMA, data are 
moved into or out of the system without program intervention. 


DOT MATRIX 

A matrix of dots that is used to identify alphanumeric characters. 
D0U8LE PRECISION 

Pertaining to the use of two computer words to represent a number. 



11-34 



APPENDIX 


GLOSSARY OF BUZZ WORDS 

D (Cont'd) 

DUMP- 

1. To copy the contents of all or part of a storage, usually from 
an internal storage into an external storage. 

2. A process as in definition 1 above. 

3. The data resulting from the process as in definition 1 above. 

DUPLEX 

The method of operation of a conmunication circuit in which each end can 
simultaneously transmit and receive. 



EBCDIC 

Extended Binary Coded Decimal Interchange Code. An 8-bit, 255-character 
"code used in transmission of binary data. 

ECL CIRCUITS 

Bipolar emitter-coupled logic circuits, also called current-mode 
logic circuits. 

EDGE TRIGGERING 

Activation of a circuit at the edge of the pulse as it begins its 
change. Circuits then trigger at the edge of the input pulse rather 
than sensing a level change. 

( 
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EDIT _ 

To modify the form or format of data, e.g., to insert or delete 
characters such as page numbers or decimal points. 

ELECTROSTATIC STORAGE 

■ A storage device that stores data as electrostatically charged areas 
on a dielectric surface. 

EMULATE 

To imitate one. system with another such that the imitating system accepts 
the same data, executes the same programs, and achieves the same results 
as the imitated system. 

ENCODE 

To apply a set of unambiguous rules specifying the way in which data may 
.be represented such that a subsequent decoding is possible. Synonymous 
with code. 

END-AROUND CARRY 

A carry generated in the most significant digit place and sent directly 
to the least significant place. 

ENTRY POINT 

2n a routine, any place to which control can be passed. 

ERASE 

To obliterate information from a storage medium, e.g., to clear, 
to overwrite. 

11 
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FAN-OUT. 

The number of loads connected to the output of a logic stage. (A load 
normally consists of the input impedance of a logic circuit.) 

FEEDBACK LOOP 

The components and processes involved in correcting or controlling a 
system by using part of the output as input. 

FEEDBACK SYSTEM 

See INFORMATION FEEDBACK SYSTEM. 


FETCH 

To go after and return with things or objects. In a microprocessor, the 
"objects" fetched are instructions and data which are entered in the 
Instruction and Data Registers. The next, or a later step in the program 
will cause the machine to execute what it was programmed to do with the 
fetched instructions and data. 

FIELDS 

A source statement is made up of a number of code fields, usually four, 
which are acceptable by the assembler. The four fields may connote Label, 
Operator, Operand, and Comment. Fields are also applicable to data 
storage. The eight bits stored in a memory location might contain two 
4-bit fields, or eight 1-bit fields, etc. 

FIRMWARE 

(See SOLID STATE SOFTWARE.) 
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FIXED-POINT BINARY NUMBER 

A binary number represented by a sign bit and one or more number bits, with 
a binary point fixed somewhere between two neighboring bits. 


FLAG 

1. Any of various types of indicators used for identification, e.g., a 
wordmark. 

2. A character that signals the occurrence of some condition, such as 
the end of a word. 

3. Synonymous with mark, sentinel, tag. 

FLAG BIT 

An information bit which indicates some form of demarcation has been 
reached such as overflow or carry. Also an indicator of special conditions 
such as interrupts. 

FLIP-FLOP (STORAGE ELEMENT) 

A circuit having two stable states and the capability of changing from one 
state to another with the application of a control signal and remaining in 
that state after removal of signals. 

FLOATING-POINT BINARY NUMBER 

A binary number expressed in exponential notation. That is, a part of the 
binary word represents the mantissa and a part the exponent. 
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FLOW CHART OR FLOW DIAGRAM 

A sequence of operations charted with the aid of symbols, diagrams, or 
other representations to indicate an executive program. Flowcharts 
enable the designer to visualize the procedure necessary. for each item 
on the program. A complete flowchart leads directly to the final code. 


FORMAT . 

The arrangement of data in a usable form. 



FORTRAN 

(FORmula TRANslating system) A language primarily'used to express computer 
programs by arithmetic formulas. 

FULL -ADDER 

A logic circuit like the half-adder, but with a provision for a carry-in 
from a preceding addition. 


FUNCTION 

1. A specific purpose of an entity, o.r its characteristic action. 

2. In communications, a machine action such as a carriage return 
or line feed. 


G 

• s • - 

GENERAL-PURPOSE COMPUTER 

A computer that is designed to handle a wide variety of problems. 

( 
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HALF-ADDER 

A logic circuit capable of adding two binary numbers with no provision 
for a carry-in from a preceding addition. 

HANDSHAKING 

A colloquial term which describes the method used by a modem to establish 
contact with another Modem at the other end of a telephone line. Often 
used interchangeably with buffering and interfacing, but with a fine line 
of difference in which handshaking implies a direct package to package 
connection regardless of functional circuitry. 

HARDWARE 

The individual components of a circuit, both passive and active, have 
long been characterized as hardware in the jargon of the engineer. Today, 
any piece of data processing equipment is informally called hardware. 
Physical equipment, as opposed to the computer program or method of 
use, e.g., mechanical, magnetic, electrical, or electronic devices. 

HARD-WIRED LOGIC 

Random Logic design solutions require interconnection of numerous integrated 
circuits representing the logic elements. An example of hard-wired logic 
is. the use of a hand-wired diode matrix instead of a ROM. These inter- 
connections, whether dene with soldering iron or by printed circuit board, 
are referred to as hard-wired logic in contrast to the software solutions 
achieved by a programmed ROM or Microprocessor. 
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HIGH-LEVEL LANGUAGE 

This is a problem-oriented programming language as distinguished from a 
machine-oriented programming language. The former's instruction approach 
is closer to the needs of the problems to be handled than the language of 
the machine on which they are to be implemented. 

HEXADECIMAL 

Whole numbers in positional notation using 16 as a base. (See Octal and 
compare.) Since there are 16 hexadecimal digits (0 through 15) and there 
are only ten numerical digits (0 through 9) an addi tional ■ six digits 
representing 10 through 15 must be introduced. Recourse is had to the 
alphabet to provide the extra digits. Hence, the least significant 
hexadecimal digits read: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F. 
The decimal number 16 becomes the hexadecimal number 10. The decimal 
number 26 becomes the hexadecimal number 1A. 

I 

IMMEDIATE ADDRESS 

Pertaining to an instruction in which an address part contains the value 
of an operand rather than its address. Synonymous with zero-level address. 

INCREMENT (AND DECREMENT) 


These two words are software operations most often associated with the 
stack and stack pointer. Bytes of information are stored in' the stack 
register at the addresses contained in the stack pointer. The stack 
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pointer is decremented after each byte of information is entered into the 
stack; it is incremented after each, byte is removed from the stack. The 
terms can also refer to any addressable register. 

INDEXED ADDRESS 

An address that is modified by the content of an index register prior to 
or during the execution of a computer instruction. 

INDEXING 

In computers, a method of address modification that is implemented by means 
of index registers. 

INDEX REGISTER 

A register whose content may be added to the operand address prior to or 
during the execution of a computer instruction. 

INDIRECT ADDRESSING 

Programming method that has the initial address being the storage location 
of a word that contains another address. This indirect address is then 
used to obtain the data to be operated upon. 

INITIALIZE 

The reset control unit is used to start execution of program for initial 
startup. At the beginning of each new program, initialization requires 
re-setting all hardware controls to starting values. 
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INPUT/OUTPUT DEVICES (I/O) 

Computer hardware by which data is entered into a digital system or by 
which data are recorded for immediate or future use. 

INSTRUCTION 

One of a number. of computer operations stored in memory that may, when 
called upon, command the CPU to perform arithmetic and logic functions, 
control peripheral devices., or indicate succeeding instructions. 

INSTRUCTION COUNTER 

A counter that indicates the location of the next computer instruction to 

be interpreted. 

j 

INSTRUCTION REGISTER 

A register that stores an instruction for execution. 

INSTRUCTION SET 

Constitutes the total list of instructions which can be executed by a given 
microprocessor and is supplied to the user to provide the basic information 
necessary to assemble a program. 

INTERFACE 

A shared boundary. An interface might be a hardware component to link 

two devices or it might be a portion of storage or registers accessed 

» *• 

by two or more computer programs. 
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INTERLEAVE (OR INTERLACE) 

To assign successive storage location numbers to physically separated 
memory storage locations. This serves to reduce access time. 

INTERPRETER 

A method or program that translates high level language into machine 
assembleable information. (See also Machine and High Level Language.) 

INTERRUPT 

An interrupt involves the suspension of the normal programming routine 
of a microprocessor in order to handle a sudden request for service. The 
importance of the interrupt capability of a microprocessor depends on the 
kind of applications to which it will be exposed. When a number of 
peripheral devices interface the microprocessor, one or several simultaneous 
interrupts may occur on a frequent basis. Multiple interrupt requests 
require the processor to be able to accomplish the following: to delay 

or prevent further interrupts; to break into an interrupt in order to handle 
a more urgent interrupt; to establish a method of interrupt priorities; 
and, after completion of interrupt service, to resume the interrupted 
program from the point where it was interrupted. (See also VECTOR INTERRUPT.) 

INTERRUPT MASK BIT 

Th£ Interrupt Mask Bit prevents the CPU from responding to further 
interrupt requests until cleared by execution of programmed instructions. 

It may also be manipulated by specific mask bit instructions. 


11 



APPENDIX 


GLOSSARY OF BUZZ WORDS 


I (Cont'd) 

I/O (INPUT/OUTPUT) 

Package pins which are tied directly to the internal bus network to enable 
I/O to interface the microprocessor with the outside world. 

J - 

JUMP 

The Jump operation, like the Branch operation is used to control the 
transfer of operations from one point to a more distant point in the 
control program. Jumps differ from Branching in not using the Relative 
Addressing mode. 

JUMP CONDITIONS 

Conditions defined in a transition table that determine the changes of 
flip-flops from one state to another state. 


L 

LABEL 

A label may correspond to a numerical value or a memory location in the 
programmable system. The specific absolute address is not necessary since 
the intent of the label is a general destination. Labels are a requisite 
for jump and branch instructions. 

LANGUAGE 

A set of representations, conventions, and rules used to convey information. 
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LARGE-SCALE INTEGRATION (LSI) 

The simultaneous realization of large-area chips and optimum component 
packing density, resulting in cost reduction by maximizing the number of 
system connections done at the chip level. Circuit complexity above 
100 gates. 

LEVEL 

The degree of subordination in a hierarchy. 

LIBRARY 

'A collection of complete programs written for a particular computer, 
minicomputer, or microprocessor. For example, Second Order Differential 
Equation may be the name of a program in the Library of a particular 
computer; this program will contain all the subroutines necessary to 
perform the solution of second order differential equations written in 
machine language and using the instruction set of this machine. 

LIFO 

Last-In-First-Out. (See PUSH-POP Stack.) 

LINK REGISTER 

This is a register of 1 bit (sometimes called the Carry register) which 
* # 

acts as an extension of the Accumulator during rotation or carry operations. 
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LOGIC * 

A mathematical treatment of formal logic in which a system of symbols is 
used to represent quantities and relationships. The symbols or logical 
functions are called AND, OR, NOT, to mention a few examples. Each 
function can be translated into a switching circuit, more commonly 
referred to as a "gate." Since a switch (or gate) has only two states - 
open or closed - it makes possible the application of binary numbers 
for the solution of problems. The basic logic functions obtained from 
gate circuits is the foundation of complex computing machines. 



LOGIC SHIFT 

A shift that affects all positions. 


LOOK AHEAD 

1.. A feature of the CPU which allows the machine to mask an interrupt 
request until the following .instruction has been completed. 

2. A feature of adder circuits and ALUs which allow these devices 
to look ahead to see that all carrys generated are available 
for addition. 

LOOP 

A sequence of instructions that is executed repeatedly until a terminal 

condition prevails. 

( 
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LOOPING 

Repetition of instructions at delayed speeds until a final "alue is 
determined (as in a weight scale indication) is called looping. The 
looped repetitions are usually frozen into a ROM memory location and 
then jumped to when needed. Looping also occurs when the CPU is in a 
wait condition. 

LSB 

least Significant Bit. (See SIGNIFICANT BITS.) - 
LSI .(LARGE SCALE INTEGRATION) 

At the beginning of the LSI era a count of 100 gates qualified for LSI. 
Today an 8-bit CPU can be fabricated on a single chip. 


M 

MACHINE CODE 

An operation code that a machine is designed to recognize. 


MACHINE LANGUAGE 


The only language the microprocessor can understand is binary. All 
other programming languages must be translated into binary code before 
entering the processor and decoded back into the original language 


after leaving it. 
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MACRO COMMAND 

A program entity formed by a string of standard, but related, commands 
which are put into effect by means of a single macro command. Any 
group of frequently used commands can be combined into a macro command. 
The many become one. 

MACROINSTRUCTION 

An instruction in a source language that is equivalent to a specified 
sequence of machine instructions. 

MACROPROGRAMMING 

Programming with macroinstructions. 

MAIN FRAME 

Same as Central Processing Unit. 


MASK 

1. A pattern of characters that is us.ed to control the retention or 
elimination of portions of another pattern of characters. 

2. A filter. 

MATRIX 

1.- In mathematics, a two-dimensional rectangular array of quantities. 

Matrices are manipulated in accordance with the rules of matrix algebra. 
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2. In computers, a logic network in the form of an array of input leads 
and output leads with logic elements connected in some of their 
intersections. 

3. By extension, an array of any number of dimensions. 

MICROPROGRAMMING 

Control technique used to implement the stored program control function. 
Typically the technique is to use a preprogramed read-only memory chip • 
to contain several control sequences which normally occur together. 

MNEMONIC CODE 

These are designed to assist the human memory. The microprocessor 
language consists of binary words which are a series of 0‘s and 1 1 s 
making it difficult for the programmer to remember the instructions 
corresponding to a given operation. To assist the human memory, the 
binary numbered codes are assigned groups of letters (or mnemonic 
symbols) that suggest the definition of the instruction. IDA for 
load accumulator, etc. Source statements can be written in this 
symbolic language and then translated into machine language. 

MNEMONIC SYMBOL 
* 

A symbol chosen to assist the human memory, e.g., an abbreviation such 
as "mpy" for "multiply". 

MICROCOMPUTER 

(See MICROPROCESSOR.) 
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MICROPROCESSOR 

The microprocessor is a Central Processing Unit fabricated on one or’ 
two chips. While no standard design is visible in existing units, a 
number of well -delineated areas are present in all of them: Arithmetic 

& Logic Unit, Control Block, and Register Array. When joined to a 
memory storage system and peripheral I/O's, the resulting combination 
is referred to in today's usage as a Microcomputer. It should be 
added that each microprocessor is supplied with an Instruction Set 
listing the basic operations which the processor performs. 

MICROPROGRAM 

This word pre-dates the microprocessor and refers to computer instructions 
which do not reference the main memory storage. It is a computer technique 
which performs subroutines by manipulating the basic computer hardware 
and is often referred to as "computer within computer." The word has 
not changed it's basic meaning when used in connection with microprocessors. 
A series of instructions stored in a ROM, any port' on of which can 
implement a higher language program, is labeled a microprogram. 

MICROINSTRUCTION: (See MICROPROGRAM) 
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MEMORY 



The part of a computer system into which information can be inserted and 
held for future use. Storage and memory are interchangeable expressions. 
Memories accept and hold binary numbers only. Memory types are core, disk, 
drum, and semiconductor. 

MODEM 

(MOdulator-DEModulator) A device that modulates and demodulates signal^ 
transmitted over communication facilities. 

MOS TRANSISTOR (METAt-OXI DE-SEMI CONDUCTOR TRANSISTOR)' 

An active semiconductor device in which a conducting channel is induced in 
the region between two electrodes by a voltage applied to an insulated 
electrode on the surface of the region. 

MOS (METAL OXIDE SEMICONDUCTOR) 

The structure of an MOS Field Effect Transistor (FET) is metal over 
silicon oxide over silicon. The metal electrode is the gate; the 
silicon oxide is the insulator, and carrier doped regions in the 
silicon substrate become the drain and source. The result is a sandwich 
very much like a capacitor, which explains why MOS is slower than bipolar 
since the 'capacitor sandwich' must charge up before current can flow. 

The three great advantages of MOS are its process simplicity because of 
reduced fabrication stages; the savings in chip real estate resulting in 
functional density; and the ease of interconnection on chip. These 
qualities enabled MOS to break the LSI barrier, something bipolar is 
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just beginning to achieve. The hand-held calculator and the microprocessor 
are triumphs of MOS-LSI technology. 

MSB 

Most Significant Bit. (See Significant Bits. ) 

MULTIPLEX 

To interleave or simultaneously transmit two or more messages on a 
single channel. 

MULTIPLEXING 

Multiplexing describes a process of transmitting more than one signal at 
a time over a single link, route, or channel. Of the two methods in use, 
one frequency-shares the bandwidth of a channel in the same way hurdlers 
run and jump in their assigned lanes thus permitting many contestants to 
compete simultaneously on the same track. The second way is to time-share 
multiple signals in the same way that pole vaulters jump over the same bar 
one after the other. The two methods may be described as parallel and 
serial processing. Time-sharing may not seem "simultaneous," but it should 
be remembered that the signal speed is so fast that it is possible to 
multiplex four different numbers through a single decoder-driver and have 
them appear on four different displays without a flicker to disturb the eye. 

N 

NEGATIVE LOGIC 

Logic in which the more-negative voltage represents the "1" state; the 
less-negative voltage represents the "0" state. 
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NESTING 

Nesting is referred to when a subroutine is enclosed inside a larger 
routine, but is not necessarily part of the outer routine. A series 
of looping instructions may be nested within each other. 

NOISE 

A term referring to spurious or undesirable electrical signals. 
NONDESTRUCTIVE REAO OUT 

A memory designed so .that read-out does not affect the content stored. 
. It is not necessary to perform a write after every read operation. 


0 

OBJECT CODE 

Output from a compiler or assembler which is itself executable machine 
code or is suitable for processing to produce executable machine code. 

OBJECT LANGUAGE 

The language to which a statement is translated. 

OBJECT PROGRAM 

The end result of the source language program after it has been translated 
into machine language. 

OCTAL 

Whole numbers in positional notation using 8 as a base. The decimal 
or base 10 number, 125, becomes 175 in octal or base 8. Here is a 
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convenient way to convert a decimal number into an octal number: 

1 7 Divide the decimal number by 8. The answer is 15 

8 15 5 and 5 left over. 

8 125 Divide the answer, 15, by 8 again. The answer is 1 and 

7 left over. 

The octal number is 175. 

To prove your answer is correct, do the following: 

5xl s 5 Arrange the octal number vertically with the 
7 x 8 * 56 significant digit on top. 

1 x 64 = 64 The least significant digit represents one's, so 

multiply 5x1=5. 

The next digit in the octal number represents 8's, so 
multiply 7 x 8 = 56. 

The third digit of the octal number represents 64 1 s , so 
multiply 1 x 64 = 64. 

The sum is the decimal number 125. 




OPERATING SYSTEM 

Software which controls the execution of computer programs and which may 
provide scheduling, debugging, input/output control, accounting, compilation, 
storage assignment, data management, and related services. 

i 

OPERAND 

A quantity on which a mathematical operation is performed. -One of the 
instruction fields in an addressing statement. Usually the statement 
consists of an operator and an operand. The operator may indicate an 
"add" instruction; the operand will indicate what is to be added. 
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OPERATION 

1. A defined action, namely, the act of obtaining a result from one or 
more operands in accordance with a rule that completely specifies 
the result for any permissible combination of operands. 

2. The set of such acts specified by such a rule, or the rule itself. 

.* * 

3. The act specified by a single computer instruction. 

4. A program step undertaken or executed by a computer, e.g., addition, 
multiplication, extraction, comparison, shift, transfer. The 
operation is usually specified by the operator part of an instruction. 

5. The even or specific action performed by a logic element. 

OPERATION CODE (OPCODE) 

A code that represents specific operations. Synonymous with instruction 
code. Source statements which generate machine codes after assembly are 
referred to as operating codes. 

OVERFLOW 

Overflow results when an arithmetic operation generates a quantity beyond 
the capacity of the register. Also referred to as arithmetical overflow. 
An overflow status bit in the condition code register can be checked to 
determine if the previous operation caused an overflow. 

P ' . 

PACK 

To compress data in a storage medium by taking advantage of known 
characteristics of the data, in such a way that the original data 
can be recovered, e.g., to compress data in a storage medium by making 
use of bit or byte locations that would otherwise go unused. 
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PAGE . 

A natural grouping of memory locations by higher-order address bits'. 

3 

In an 8-bit MPU, 2 = 256 consecutive bytes may constitute a page. Then 
words on the same page only differ in the lower order 8 address bits. . 


PAGE MODE ADDRESSING 

A technique used in MPU's to directly address memory locations stored within 
the page. (See PAGE.) 

PARALLEL OPERATION 



Processing all the digits of a word or byte simultaneously by transmitting 
each digit on a separate channel or bus line. 


PARAMETER 

A variable that is given a constant value for a specific purpose or process. 


PARITY BIT 

A check bit appended to an array of binary digits to make the sum of all 
the binary digits, including the check bit,- always odd or always even. 


PARITY CHECK 

The technique of adding one bit to a digital word to make the total number 
of binary ones or zeros either always even or always odd. This type of 
checking will indicate an error in data but will not indicate the 
location o* the error. 

^ ERIPHERAL EQUIPMENT 

Units which work in conjunction with a computer but are not part of it. 
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PIPELINE REGISTER 

A register placed on the output of the microprogram memory to essentially 
split the system in two. This allows the micro-instruction fetch to occur 
in parallel with the data operation rather than serially, allowing the 
clock frequency to be doubled. Stack processing .is done on a last-in- 
first-out basis while pipeline processing is first-in-first-out. 

POINTER 

A register which serves as a reference point to a memory location. 

POLLING 

Polling is the method used to identify the source of interrupt requests. 
When several interrupts occur at one time, the control program decides 
which one to service first. 


PORT 

Device terminals which provide electrical access to a system or circuit. 
The point at which the I/O is in contact with the outside world. 

POSITIVE LOGIC 

Logic in which the more positive voltage represents the "1" state; the 
less positive voltage represents the "0" state. 

PRIORITY INTERRUPT (See INTERRUPT.) 

Designation given to method of providing some commands to have precedence 
over others thus giving one condition of operation priority over another. 
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PROCESSOR 

1. In hardware, a data processor. 

2. In software, a computer program that includes the compiling, 
assembling, translating, and related functions for a specific 
programming language, COBOL processor, or FORTRAN processor. 

PROGRAM 

A procedure for solving a problem and frequently referred to as Software. 

1. A series of actions proposed in order to achieve a certain result. 

2. Loosely, a routine. * 

3. To design, write, and test a program as in definition 1 above. 

4. Loosely, to write a routine. 

PROGRAM COUNTER 

One of the registers in the CPU which holds addresses necessary to step 
the machine through the program. During interrupts, the program 
counter value containing the address of the next instruction is saved. 
Branching 'also requires loading of the return address in the program 
counter. 

PROGRAMMABLE READ ONLY MEMORY (PROM) (See ROM ALSO.) 

A fixed program, read only, semiconductor memory storage element that 
can be programmed after packaging. 


PROM 

(See PROGRAMMABLE READ ONLY MEMORY.) 
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PROPAGATION DELAY 

The time required for a change in logic level to be transmitted through 
an element or a chain of elements. 

PUSHDOWN LIST 

A list that is constructed and maintained so that the item to be retrieved 
is the most recently stored item in the list, i.e., last in, first out. 

PUSHDOWN STACK 

’ A register which implements a pushdown list. 

PUSH-POP STACK 

A register that receives information from the Program Counter and stores 
the address locations of instructions on a last-in-first-out basis. Two 
operations are involved in stack processing: "Pushing" describes the 

filling of the stack from register; "Popping" involves emptying the 
stack for transfer to registers. 

P-STACK (See PUSH-POP STACK.) 

PUSHUP LIST . 

k list that is constructed and maintained so that the next item to be 
retrieved and removed is the oldest item still in the list, i.e., first 
in, first out. 
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RAM * 

(See RANDOM ACCESS MEMORY.) - ■ 

RANDOM ACCESS MEMORY (RAM) 

A memory from which all information can be obtained at the output with 
approximately the same time delay by choosing an address randomly and 
without first searching through a vast amount of irrelevant data. 

READ ONLY MEMORY (ROM) 

A fixed program semiconductor storage element that has been preprogrammed 
at the factory with a permanent program. 

REAL TIME 

1. Pertaining to the actual time during which a physical process transpires. 

2. Pertaining to the performance of a computation during the actual time 
that the related physical process transpires, in order that results of 
the computation can be used in guiding the physical process. 

REAL TIME OPERATION 

Data processing technique used to allow the machine to utilize information 
as it becomes available, as opposed to batch processing at a time unrelated 
to the time the information was generated. 

REDUNDANCY 

The technique of using more than one circuit of the same type to implement 
a given function. 
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REFRESH 

Because electrical charges momentarily applied to Dynamic memory circuits 
(representing data or instructions) leak off rapidly, periodic recharging 
is necessary to keep memory voltage levels intact and determinable. 


REGISTER 

A register is a memory on a smaller scale. The words stored therein may 
involve arithmetical, logical, or transferral operations. Storage in 
registers may be temporary, but even more important is their accessibility 
by the CPU. The number of registers in a microprocessor is considered 
one of the most important features of its architecture. 

RELATIVE ADDRESSING 

The relative addressing mode specifies a memory location referenced to the 
CPU's Program Location Counter register. This addressing mode is mainly 
used for Branch instructions in which case an opcode is added to or 
subtracted from the Program Counter to complete the branching instruction. 

RESIDENT ASSEMBLER (See CROSS-ASSEMBLER.) 

ROM (READ ONLY MEMORY) 

In its virgin state the ROM consists of a mosaic of undifferentiated cells. 

Ore type of ROM is programmed by mask pattern as part of the last manufacturing 
stage. Another, more popular type better known as P/ROM, is programmable 
in the field. with the aid of programmer equipment. Program data stored in C 
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’ROMs are often called firmware because they cannot be altered. However, 
another type of P/ROM is now on the market called EPROM which is erasible 
by ultra violet irradiation and electrically reprogrammable. 

(See READ ONLY MEMORY also.) 

S 

SCRATCHPAD 

This term is applied to information which the Processing unit stores or 
holds temporarily. It is a memory containing subtotals for various 
unknowns which are needed for final results. 

SCRATCH-PAD MEMORY 

A small local memory utilized to facilitate local data handling on a 
temporary basis. 

SEQUENCING 

Control method used to cause a set of steps to occur in a particular order. 
SEQUENTIAL LOGIC 

A circuit arrangement in which the output state is determined by the 
previous state of the input. (See also COMBINATION LOGIC.) 

SERIAL OPERATION 

The organization of data manipulation within circuitry wherein the 
digits of a word are transmitted one at a time along a single line. 

The serial mode of operation is slower than parallel operation, but 
utilizes less complex circuitry. 
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.SHIFT* 

A movement of data to the right or left. 

SHIFT REGISTER 

A register in which the stored data can be moved to the right or left. 

SIGNED NUMBERS (See TWO'S COMPLEMENT NUMBERS.) 

SIGNIFICANT BITS 

The most significant bit (MSB) in a byte of 8 numbers is on the extreme 
left. The least significant bit (LSB) is on the extreme right. The 
remaining bits are weighted according to their position in the byte 
between the MSB and the LSB. 

SIMULATE 

1. To represent certain features of the behavior of a physical or 
abstract system by the behavior of another system. 

2. To represent the functioning of a device, system, or computer 
program by another, e.g., to represent the functioning of one 
computer by another, to represent the behavior of a physical 
system by the execution of a computer program, to represent a 
biological system by a mathematical model. 

SIMULATOR 

A device, system, or computer program that represents certain features 
of the behavior of a physical or abstract system. 
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SKIP 

To ignore one or more instructions in a sequence of instructions. 

SNAPSHOT 

A CRT representation of a contiguous portion of a machine's memory 
addresses and data contained therein. A series of snapshots can 
capture the entire state of a machine including memory contents, 
registers, flags, etc. 

SOFTWARE 

What sheet music is to the piano, software is to the computer. Looked 
at from a practical point of view, one might say that software is the 
computer's instruction manual. The name, software, was obviously chosen 
to contrast with the formidable hardware which confronted the first 
programmers. Software is the language used by a programmer to communicate 
with the computer. Since the only language spoken by a computer is 
mathematical, the programmer must convert his verbal instructions into 
numbers. In the case of microprocessors, which vary from maker to 
maker, software libraries are assembled by the manufacturer for the 
benefit of the user. 

SOURCE 5 LANGUAGE 

The language from which a statement is translated. 

SOURCE PROGRAM 

A computer program written in a source language. 
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SOURCE STATEMENT 

A program written in other than machine language, usually in three-letter 
mnemonic symbols, that suggest the definition of the instruction. There 
are two kinds of source statements: "executive instructions" which 

translate into operating machine code (opcode); and 'assembly directives" 
which are useful in documenting the source program, but generate no code. 

STACK 

The stack is a block of successive memory locations which is accessible 
from one end on a last-in-first-out basis (LIFO). The stack is co- 
ordinated with the stack pointer which keeps track of storage and 
retrieval of each byte cf information in the stack. A stack may be any 
block of successive information locations in the read/write memory. 

STACK POINTER 

The stack pointer is coordinated with the storing and retrieval of 
information in the stack. The stack pointer is decremented by one 
immediately following the storage in the stack of each byte of information. 
Conversely, the stack pointer is incremented by one inrnediately before 
retrieving each byte of information from the stack. The stack pointer 
may be manipulated for transferring its contents to the Index register 
or vice versa. 
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STATE' 

The condition of an input or output of a circuit as to whether it is 
a logic "1" or a logic "0". The state of a circuit (gate or flip-flop) 
refers to its output. A flip-flop is said to be in the "1" state when 
its Q output is ”1". A gate is in the "1". state when its output is "1". 

STATUS WORD REGISTER 

A group of binary numbers which informs the user of the present condition 
of the microprocessor. In most microprocessors, the Status Register 
provides the following five pieces of information: plus or minus sign 

of the value in Accumulator, overflow indication, carry bit, all zero's 
in accumulator, and interrupt bit status. (See also Condition Code 
Register. Also called Program Status Word.) 

STORAGE 

The word storage is used interchangeably with memory. In fact, it has 
been recotnnended as the preferred term by people who would rather not 
imply that the computer has any relationship with the human brain. 

STORED PROGRAM 

A set of instructions in memory specifying the operation to be performed. 
SUBROUTINE 

Part of a master routine which may be used at will in a variety of master 
routines. The object of a Branch or Jump command. 
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S (Cont'd) 

SYNCHRONOUS CIRCUIT 

A circuit in which all ordinary operations are controlled by equally 
spaced signals from a master clock. 

SYSTEM 

1. An assembly of methods, procedures, or techniques united by regulated 
interaction to form an organized whole.' 

2. An organized collection of men, machines, and methods required to 
accomplish a set of specific functions. 

V 

T 

TABLE LOOK-UP 

A procedure for obtaining the function value corresponding to an argument 
from a table of function values. 

TEMPORARY STORAGE 

In programing, storage locations reserved for intermediate results. 

Synonymous with working storage. 

TERMINAL. 

•5 

A point in a system or communication network at which data can either 
enter or leave. 

c 
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T (Cont'd) 

THROUGHPUT 

The speed with which problems or segments of problems are performed is 
called Throughput. Defined in this way, it is obvious that throughput 
will vary from application to application. As an index of speed, 
throughput is meaningful only in terms of your own application. 


TRANSFER 

Same as jump. 



TRANSLATE 

Tp transform statements from one language to another without significantly 
changing the meaning. 


TRUTH TABLE 

A chart that tabulates and summarizes all the combinations of possible 
states of the inputs and outputs of a. circuit. It tabulates what will 
happen at- the output for a given input combination. 

TTL 

Bipolar semiconductor transistor-transistor coupled logic circuits. 



TWO'S COMPLEMENT NUMBERS 

The ALU performs standard binary addition using the 2's complement 
numbering system to represent both positive and negative numbers. The 
positive numbers in 2's complement representation are identical to 
the positive numbers in standard binary. 
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T (Cont'd) 

+ 127 in standard binary * 01111111 + 127 in 2's complement = 01111111. 

Note that the eighth or most significant digit indicates the sign: 0 = plus; 

1 * minus. 

However, the negative 2's complement is the reverse of the negative 
standard binary plus 1. 

- 127 in standard binary *’11111111. To form the 2's complement of - 127. 

First reverse all the digits except the sign 
* 10000000 
Then add 1 1 

10000001 * - 127 in 2's complement. 


U 

UART (UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER) 

This device will interface a word parallel controller or data terminal 
to a bit serial communication network. 

USASCII 

United States of America Standard Code for Information Interchange. 

The standard code used by the United States for transmission of data. 

Sometimes simply referred to as the "as'ki" code. 

* s 
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V •'* 

VARIABLE 

A quantity that can assume any of a given set of values. 

VECTOR INTERRUPT 

This term is used to describe a microprocessor system in which each interrupt, 
both internal and external, have their own uniquely recognizable address. 

This enables the microprocessor to perform a set of specified operations 
which are pre-programmed by the user to handle each interrupt in a 
distinctively different manner. 

7 

VOLATILE STORAGE - 

A storage device in which stored data are lost when the applied power 
is removed. ' 

W 

WORD 

A group of "characters" treated as a unit and given a single location in 
computer memory. Presumably a byte is a group of 8 bits in contrast to a 
word which is a group of numeric and/or alphabetic characters and symbols, 
but ;the two words are used interchangeably more often than not. 
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WRITE ENABLE 

Also called read/write or R/W. The control signal to a storage element or 
a memory that activates the write mode or operation. Conversely when not 
in the write mode, the read mode is active. 

WRITE TIME 

The time that the appropriate level must be maintained on the write-enable 
line and that data must be present to guarantee successful writing of data 
in the memory. 



• 1 
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